






Zl oundry Industry Achieving Goal of 
“One For All--All For One” 





THE Foundry Industry carries the distinction of being one of the oldest of industries, if not actually 
the oldest. From the crudest of beginnings it has survived the rigors of the ages which at times 
seemed destined to destroy it. 


What fact has guaranteed the permanency of that industry? The answer is Service . . . the 
Service that castings render to numerous other industries, whose development has been materially 
aided by, and in some cases utterly dependent upon the use of castings. 


Armed with this realization, foundrymen have carried on over.countless obstacles with tireless 
effort and a pioneering spirit, constantly gaining in knowledge and experience, always contributing 
new ideas for development. In the past, advancement has been !argely the effort of individual 
foundries. Only in recent years did we discover that few secrets remained, if they ever existed. 
Today, through co-operation between groups of foundries, the tempo of progress has been greatly 
increased, bringing our industry to the heights it now has attained. 


We are bringing this background of accomplishment with us to help us through the trying 
tasks ahead. Those tasks involve superhuman efforts to increase production, taking on untried new 
jobs, converting shops to new products, even taking the shock of curtailment to the point of sus- 
pension of operations. The industry, and the men who man it, are meeting these problems with a 
fortitude born of hard, practical experience. 


The American Foundrymen's Association and the various Trade Associations are doing their 
part to help individuals and groups through technical and committee work, each in its own field of 
useful endeavor. There is no conflict of interest or activity. The end use is “One For All, and All 


for One." 


Over the years | have come to know intimately the men in our industry and something ot 
their accomplishments. | am proud to be even a small part of the industry, because | am proud of 
the ideals for which it stands, and proud of the men in it, who have worked to produce the best 
quality of castings for the work intended. Most of all, | am proud to know that this industry is 
not failing our country and will never fail it in time of need, as now. 


L. C. WILSON, Vice President, 


American Foundrymen's Association 


L. C. WILSON, general manager, Reading Steel Casting Division, American Chain & Cable 
Co., Inc., Reading, Pa., has long been very active in the affairs of A.F.A. and other technical 
and trade associations. Member of the A.F.A. Steel Division Advisory Committee for many 
years, and of many other committees, he served as director in 1926-28 and was elected vice 
president of A.F.A. at the 1942 Annual Convention. He was recently elected vice president 
of the Steel Founders’ Society of America 
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MBERS of the A.F.A. 

Board of Directors gath- 
ered at the Palmer House, Chi- 
cago, July 18-19, to consider the 
conduct of the Association ac- 
tivities during the first full year 
of America at war. It may be 
generally conceded that no more 
important board meeting of 
A.F.A. has been held in a quarter 
century from the standpoint of 
number, complexity and scope 
of the problems facing the foun- 
dry industry today. 

From the moment that Presi- 
dent Duncan P. Forbes called 
the meeting to order it was plain 
that this board, composed of 
leaders of the industry from 
every section of the country and 
Canada, was realistic in its out- 
look. Problems of policy arising 
out of war conditions were thor- 
oughly discussed, and sound rec- 
ommendations made for strength- 
ening Association activities on 
behalf of the entire industry. 




































A.F.A. Directors Meet, Plan Activities 
to Help Foundry Industry During Wartime 


One instance of this realistic 
approach was the approval given 
the work and recommendations 
of the new War Activities Ad- 
visory Committee. Some of the 
recommendations considered, 
bearing directly on the A.F.A. 
work during wartime, included 
establishing of closer contact 
with foundry groups in Allied 
countries, apprentice training in 
greatly expanded production 
plants, chapter participation in 
the war program, reorganization 
of technical activities, and for- 
mation of a new non-ferrous 
division in the field of aluminum 
and magnesium castings. Most 
of these subjects are reported 
on pages 4 and 5 of this issue. 


Chapter Activities 


As stated in the report of Sec- 
retary R. E. Kennedy, two new 
chapters have joined the A.F.A. 
family during the past year, 
these being the Toledo chapter, 


and the Eastern Canada-Ney. 
foundland chapter. Possibilities 
of other chapters being organ. 
ized in the months ahead also 
were presented. 

It is estimated that attendance 
at regular chapter meetings this 
past year was about 30,000, rep. 
resenting a substantial increase 
over the previous year. A nun. 
ber of chapters sponsored lec. 
ture courses, regional confer. 
ences and special outings, all of 
which proved outstandingly suc- 
cessful. The recommendation 
was made that _ educational 
courses be continued in the year 
ahead, as being of special value 
at this time. 


Record Membership 


In reporting on A.F.A. affairs 
for the year 1941-42, Executive 
Vice President C. E. Westover 
announced that as the result of 
the “5,000 in *42” membership 
campaign, initiated late last fall, 


Leaders of the foundry industry, members of the A.F.A. Board of Directors, in session July 19 at the Palmer 
House, Chicago. Directors and guests, left to right around the table: H.S. Washburn, Plainville Casting Co., 
Plainville, Conn.; Vice President L. C. Wilson, Reading Steel Casting Div. of American Chain & Cable Co., 
Inc., Reading, Pa.; R. J. Allen, Worthington Pump & .Machinery Corp., Harrison, N. J.; C. E. Hoyt, A.F.A. 
Manager of Exhibits; Miss Jennie Reininga, A.F.A. Assistant Treasurer; H. S. Simpson, National Engineering 
Co., Chicago; R. E. Kennedy, A.F.A. Secretary; Miss P. Mockler, A.F.A. Chicago Staff; M. J. Gregory, 
Caterpillar Tractor Co., Peoria, Ill.; President D. P. Forbes, Gunite Foundries Corp., Rockford, Ill.; N. F. 
Hindle, A.F.A, Assistant Secretary; B. D. Claffey, General Malleable Corp., Waukesha, Wis.; Vaughan Reid, 
City Pattern Works, Detroit; Harold J. Roast, Canadian Bronze Co., Ltd., Montreal, P. @.; J. E. Crown, 
U. S. Naval Gun Factory, Washington, D. C.; J. G. Coffman, Los Angeles Steel Casting Co., Los Angeles, 
Calif.; C. E. Westover, A.F.A. Executive Vice President; L. N. Shannon, Stockham Pipe Fittings Co., Bir- 
mingham, Ala.; |. R. Wagner, Electric Steel Castings Co., Indianapolis, Ind.; S. V. Wood, Minneapolis 
Electric Steel Castings Co., Minneapolis, Minn. 
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that goal was reached and passed 
on June 30th. On that date mem- 
bership in A.F.A. totaled 5,047, 
a new all-time high, a net gain 
of over 17.4 per cent over mem- 
bership a year ago. Of the total, 
4.283 or approximately 85 per 
cent are members in chapter ter- 
ritories, with 605 outside of 
chapter in this country. 


A.F.A. membership by classes 
is shown in the following table: 


Honorary and Life 
FG SEER PEE 


Personal-Affiliate 

Personal-Associate 
Nc uaienien 
NIN: ceipcarstcovercenesesieniges 





Apprenticeship Work 

Since one of the most urgent 
problems of the foundry indus- 
try today involves training of 
workers, it was recommended 
that the work of the Apprentice 
Training Committee be contin- 
ued. Great emphasis was placed, 
however, on the question of 
short-time training because of 
immediate demands of our war 
production program. 


The Directors also recom- 
mended that the national appren- 
ticeship contests, sponsored for 
many years by A.F.A., be contin- 
ued. Great interest in these 
contests has been aroused among 
local foundry plants. 


Publications 

The publications program sub- 
mitted by Assistant Secretary 
N. F. Hindle was substantially 
approved, especially those publi- 
cations having a direct bearing 
on the foundry war effort. A 
booklet containing papers to be 
presented at the 1943 Symposium 
on Graphitization of White Cast 
Iron now is being prepared. The 
lectures on Fundamentals of 


D. B. Claffey (left) admires the plaque 

Presented by Director friends to Past Presi- 

dent H. S. Simpson, while Mr. Simpson looks 
proudly on. 


































































Sand Shop Control, scheduled 
for presentation at the 1942 con- 
vention but unavoidably can- 
celed, are to be prepared in book 
form. These lectures are the 
work of W. G. Reichert, Ameri- 
can Brake Shoe & Foundry Co., 
Mahwah, N. J. 

Plans are developing for re- 
vision of the Cast Metals Hand- 
book, also the book covering 
Testing and Grading of Foundry 
Sands. It was decided that Rec- 
ommended Non-Ferrous Cast- 
ings Practices should be revised 
and republished, and the manual 
of Cupola Operation and The- 
ory, a part of the Cupola Re- 
search Project, also came in for 
discussion. 

A.F.A. affairs being conducted 
on a budget basis, a budget cov- 
ering all estimated 1942-43 ex- 
penditures, including all publica- 
tions, was submitted by C. E. 
Westover, and approved by the 
Directors. 

1.B.F. Greetings 

For many years A.F.A. has co- 
operated closely with the Insti- 
tute of British Foundrymen, re- 
sulting in an exchange of papers 
carried on continuously for over 
twenty years. This cordial rela- 
tionship was further shown at 
the board meeting when a cable- 
gram from the I.B.F. was read, 
datelined during their recent an- 
nual meeting in London, with the 
following message: “Institute 
British Foundrymen in annual 
conference send cordial greet- 
ings and join with you in work- 
ing for speedy and victorious 
conclusion to our united efforts. 
(Signed) Miles, President; Ma- 
kemson, Secretary.” 


1943 Convention 

C. E. Hoyt, Convention and 
Exhibits Manager, presented a 
report covering the recent Cleve- 
land meeting, with its splendid 
exhibit and record attendance in 
spite of existing conditions. In 
connection with the 1943 conven- 
tion, the selection of a date, 
place and type of meeting was 
referred to the Executive Com- 
mittee for later action. 

In connection with next year’s 
convention the selection of W. G. 
Reichert as the lecturer for the 
1943 lecture course was unani- 
mously approved. Similar ap- 





Three A.F.A. leaders in conversation at the 

recent Board of Directors meeting. Left to 

right—Executive Vice President C. E. West- 

over, President D. P. Forbes, and Vice 
President L, C. Wilson. 


proval was given the recommen- 
dation that the honor of present-. 
ing the first annual awards tech- 
nical lecture be bestowed on 
John W. Bolton, Lunkenheimer 
Co., Cincinnati, Ohio. 





Two U. S. Papers Before 


Annual LB.F. Meeting 
EATURING the annual 
meeting of the Institute of 

British Foundrymen, held June 
20 in London, England, was the 
presentation of the Edward Wil- 
liams lecture paper on “Foundry 
Teamwork,” prepared on invita- 
tion by Dr. H. W. Gillett, Bat- 
telle Memorial Institute, Colum- 
bus, Ohio. In the absence of the 
author, A.F.A. medalist of 1932, 
the paper was read by J. G. 
Pearce, director of the British 
Cast Iron Research Association, 
and was well received, according 
to report of the meeting received 
from Vincent Delport, European 
representative of A.F.A. 
Another interesting paper pre- 
sented at the meeting was the 
annual exchange paper of A.F.A., 
by Carl F. Joseph, Saginaw Mal- 
leable Iron Division of General 
Motors Corp., Saginaw, Mich. 
Mr. Joseph’s paper, dealing with 
“Production of Arma Steel Cast- 
ings,” was presented for the 
author by A. E. Peace, Ley’s 
Malleable Castings, Ltd., who is 
chairman of the Institute’s sub- 
committee on malleable iron. 
For many years A.F.A. has 
maintained exchange paper rela- 
tionships with many foreign 
foundry associations. The 1942 
exchange paper from the I.B.F., 
presented at the recent Cleveland 
convention, covered “Production 
of Uniform Steel for a Light 
Castings Foundry,” by C. H. 
Kain and L. W. Sanders, Lake 
& Elliott, England. 


RIOR to the meeting of the 
A.F.A. Board of Directors 
on July 18-19, the important War 
Activities Advisory Committee 
met in Chicago July 13 to con- 
sider further recommendations 
involving Association activities 
during wartime. This committee, 
formed by President Duncan P. 
Forbes, shortly after taking office 
this year, has already put forth 
some excellent proposals for cor- 
relating committee work more 
closely with the war program. 
Serving with President Forbes 
on the committee are four men 
who have long been identified 
with A.F.A. and have done much 
to promote technical advance- 
ments in the industry. They are 
Fred J. Walls, H. Bornstein, F. 
A. Melmoth, Wm. Romanoff. All 
of them have served on many 








Vincent Delport 


A.F.A. committees over a long 
period of years. 


Wartime Committeemen 


Fred. J. Walls, International 
Nickel Co., Detroit, is chairman 
of the Gray Iron Division; chair- 
man, Committee on Welding 
Cast Iron, and served as chair- 
man of the 1941-42 Committee on 
Program and Papers of the Gray 
Iron Division, as well as chair- 
man of the Technical Activities 
Correlation Committee. Mr. 
Walls was a director of A.F.A. 
in 1939-42. 

H. Bornstein, Deere & Co., 
Moline, IIl., is a past president 
of A.F.A. (1937-38), a _ past 
chairman of the Quad City chap- 
ter, past chairman of the Gray 
Iron Division, and has been ac- 
tive on numerous committees of 
both the Gray Iron and Malle- 
able Iron Division for years. 
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War Activities Advisory Committee 
Streamlines Program of Activities 


F. A. Melmoth, Detroit Steel 
Casting Co., Detroit, is a past 
chairman of the Steel Division, 
and has served on a number of 
committees of that division, as a 
member of the Advisory Com- 
mittee of the Foundry Sand Re- 
search Committee, and is an 
A.F.A. medalist (1940). He is at 
present chairman of the Detroit 
chapter. 





F. G. Steinebach 


Wm. Romanoff, H. Kramer & 
Co., Chicago, has had broad ex- 
perience in non-ferrous affairs of 
A.F.A. He is chairman of the 
Non-Ferrous Division, and mem- 
ber of the Cast Metals Handbook 
Revision Committee, Program 
and Papers Committee, and the 
Recommended Practices Com- 
mittee of that division. 


Foreign Contacts 


In view of the importance of 
maintaining close contacts with 
our Allies in the war, steps were 
taken to broaden present A.F.A. 
contacts with foreign foundry 
groups. Frank G. Steinebach, 
The Foundry, Cleveland, who 
has been chairman of Interna- 
tional Relations Committee for 
several years, will continue, as 
will Vincent Delport, Penton 
Publishing Co., London, Eng- 
land, as A.F.A. European repre- 
sentative. In addition, Dr. 
Miguel Siegal, Instituto des Pes- 
quisas Technologicas, Sao Paulo, 
Brazil, who presented a paper on 
foundry practice in Brazil at the 
1942 convention, becomes the offi- 
cial A.F.A. representative in 
that country. Wm. A. Gibson, 
foundry consultant of Sydney, 
Australia, was appointed official 
representative for the Associa- 
tion in the “land down under.” 





General Interest Group 


Another important action of 
the War Activities Committee 
was to thoroughly review the 
technical committee organiza- 
tion, with a view to clarifying 
some committee designations, 
Thus, it was decided that a new 
group would be formed, com. 
prised of all committees whose 
activities are of a general inter. 
est. A chairman will be appoint. 
ed by President Forbes. 


Two Non-Ferrous Groups 


Steps also are being taken to 
expand the present Non-Ferrous 
Division into two separate divi- 
sions, one to be known as the 
Brass and Bronze Division, the 
other the Aluminum and Mag. 
nesium Division. This was felt 
desirable because of increasing 





Miguel Siegal 


interest in non-ferrous matters 
and enormous expansion of alv- 
minum and magnesium castings 
production, involving virtual cre- 
ation of a new magnesium cast- 
ings industry. Mr. Romanof, 
present chairman of the Nor 
Ferrous Division, will head the 
new Brass and Bronze group, 
and a chairman will be appointed 
by President Forbes to lead the 
new light alloys group. 


Cost Committee 


The costs of chemical ani 
physical tests required in meet 
ing Government specifications 
will be studied by the Cost Com 
mittee, with the object of issuing 
information on this importatt 
wartime subject. The Cost Com 
mittee was one of the first A.F.A 
committees ever organized, ané 
recently published a compariso 
of cost factors in the variovs 
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branches of the castings indus- 


try: 
Foundry Training 

Several phases of the foundry 
training problem now facing the 
industry were discussed at 
length. The Apprentice Train- 
ing Committee is continuing its 
long-time training work, but will 
devote considerable thought to 
special short-time war training, 
in view of the great number of 
new workers now entering all 
industry. The need for skilled 
supervisory personnel was 
brought out, leading to a recom- 
mendation that the Foreman 
Training Committee program 
emphasize aid to smaller plants, 
particularly in their foreman 
training problems. 

Both of these groups have 
done yeoman service for many 
years, the apprentice committee 
being one of the first organized. 
Today, all phases of training are 
particularly valuable to the in- 
dustry. 


Cupola Research 

Work of the Cupola Research 
Project Steering Committee was 
reviewed at the July 13 meeting, 
and the important activities of 
this group highly praised. The 
committee, headed by D. J. 
Reese, International Nickel Co., 
New York, has a three-point pro- 
gram of reviewing published lit- 
erature on the cupola, co-ordinat- 
ing known data and publishing a 
handbook, and conducting re- 
search work. Several hundred 
foundries and foundry equip- 
ment and supply firms have al- 
ready enthusiastically supported 
the project. 


Shop Control Book 


One of the features scheduled 
for the 1942 convention was a 
shop course on the “Fundamen- 
tals of Sand Shop Control,” 
which W. G. Reichert, Ameri- 
can Brake Shoe & Foundry Co., 
Mahwah, N. J., was to have con- 
ducted. When Mr. Reichert 
found it impossible to attend the 
course was cancelled, and it now 
18 Intended to prepare and pub- 
lish the course lectures in book 
form. The Sand Shop Course 
ommittee and other committees 
also are preparing correlated ab- 
stracts on foundry literature, for 
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ready reference during the pres- 
ent emergency. 

The Sand Control book will 
supplement that on “Testing and 
Grading Foundry Sands.” Where 
the latter deals with procedures 
and instruments for testing, the 
shop control book will provide 
a practical application of the in- 
formation so gained, for every- 
day foundry practice. Mr. 
Reichert has long been inter- 
ested in sand work, and now is 
in charge of sand operations in 
some forty foundries of his com- 
pany, including steel, gray iron 
and non-ferrous sand practice. 


Chapter Work 

The work of A.F.A. chapters 
likewise is being tied in more 
closely with the war effort, 
through appointment of a War 
Problems Committee within each 
chapter. These committees will 
advise local foundries on their 
war production problems, with 
particular attention to the con- 
version of plants to war produc- 
tion as rapidly as possible. 


Non-Ferrous Alloys 

Another important recommen- 
dation of the War Activities 
Committee was for the publica- 
tion by A.F.A. of a book of rec- 
ommended practices on non-fer- 
rous alloys. This book will cover 
aluminum and magnesium cast- 
ings practices as well as brass 
and bronze, thus covering the 
work of both of the two new 
non-ferrous groups formed from 
the previous Non-Ferrous Divi- 
sion. It is to be published as 
quickly as possible, the goal of 
the committee from the first. 





Cast Iron Compression 
Test Specimens Adopted 


HILE the compressive 

strength of cast iron has 
long been recognized as one of 
its most favorable qualities, little 
recorded information on that 
property appears to be available. 
This may have been due partly 
to the fact that no recognized 
specimen for testing cast iron in 
compression was available. 

For the information of those 
interested in the compression 
strength of cast iron, A.S.T.M. 
at its recent meeting adopted as 
tentative a method of compres- 


sion testing cast iron and has 
prescribed specimen sizes. Two 
specimens are prescribed: (1) 
0.798+0.01-in. in diameter and 
23%%-in. long for determining 
compressive strength, and (2) a 
specimen of same diameter but 
63%-in. long for determining the 
modulus of elasticity in com- 
pression. 





A.F.A. Staff Member 
Now Ensign in Navy 
ERALD K. BUHLER, 

for the past five years a 
member of the A.F.A. Head- 
quarters Staff, recently was 
commissioned an Ensign in 
the U. S. Navy and now is in 
the service, Naval Ordnance 

Branch. Early in July he com- 

pleted hisindoctrination 

training at Notre Dame Uni- 





Gerald K. Buhler 


versity, South Bend, Ind., and 
now has been assigned to fur- 
ther duties. 

“Jerry” joined the A.F.A. 
Staff in 1937 and was closely 
identified with the publishing 
of the American Foundry- 
man, the quarterly Transac- 
tions, and other Association 
publications. He is known to 
many foundrymen through his 
work at the past five national 
conventions, especially in con- 
nection with the technical ses- 
sions. When the Non-Ferrous 
Founders Society was organ- 
ized, he served as acting 
secretary until a permanent 
secretary had been appointed. 

The A.F.A. Staff joins with 
his many friends in the 
industry in wishing Ensign 
“Jerry” Buhler the Best of 
Luck! 

















Caterpillar Launches a 
“Win on Work” Campaign 
N LINE with the recent re- 
quest of Donald M. Nelson, 
W.P.B. chief, for increased war 
production, in some 2,000 plants 
throughout the country, many 
firms have already set up the 
necessary machinery for doing 
the job in their own shops. One 
of these firms is Caterpillar 
Tractor Co., Peoria, Ill., who re- 
cently announced the opening of 
an intensified “Win on Work” 
drive to carry on greater produc- 
tion in that plant. 

A joint Labor-Management 
War Production committee first 
was appointed, aimed at increas- 
ing the efficiency of tools, ma- 
chines, materials and manpower. 
Eight objectives for the drive 
were set, as follows: (1) Con- 


serve tools and materials; (2) » 


keep fit, work safely; (3) be on 
time every day; (4) cut lost 
machine time; (5) co-operate; 
(6) keep informd about the com- 
pany’s war effort; (7) mobilize 
ideas for boosting production; 
(8) produce more for Victory. 

A study of plant efficiency has 
been initiated, suggestions for in- 
creasing production are encour- 
aged, and bulletin boards and 
posters prepared. In announcing 
the drive, a special tabloid size 
house organ, called “Win on 
Work,” has been published con- 
taining news of the campaign 
and information about the com- 
pany product calculated to stim- 
ulate greater employee effort. 
The company, long an A.F.A. 
member, is heavily engaged in 
producing materials for our war 
program. 





A. K. Reading, Long a 

Steel Foundryman, Dies 

K. READING, chief indus- 
A. trial specialist for the 
Metals Division of the War Pro- 
duction Board, died suddenly in 
Washington July 8, at the age of 
59. Appointed to W.P.B. last 
October, where his duties were 
closely connected with Govern- 
ment requirements for steel cast- 
ings, he previously served as 
general manager, Zimmerman 
Steel Co., Davenport, Iowa, from 
1919 until his resignation in 
1940. 


6 


For many years Mr. Reading 
was active in the foundry and 
metallurgical industries. An 
active member of A.F.A. and the 
Quad City Chapter, he also was 
a member of the American So- 
ciety for Steel Treating, and 
served at one time as vice-presi- 
dent of the Steel Founders So- 
ciety of America. 

A native of Davenport, he 





graduated from Purdue Univer. 
sity, Lafayette, Ind., in 1906, 
Thereafter he was associated 
with the American Car & Foun. 
dry Co., served as_ assistant 
editor of Popular Mechanics 
magazine, and was connected 
with the Bettendorf Co., Betten. 
dorf, Iowa, from 1908 to 1919, 
Mr. Reading was well known in 
the steel industry. 





Cupola-Converter Process Data 
Presented at A.S.T.M. Meeting 


SE of the cupola-converter 
method for greater produc- 
tion of steel was advocated by 
C. E. Sims and F. B. Dahle, Bat- 
telle Memorial Institute, Colum- 
bus, Ohio, in a paper presented 
before the annual meeting of the 
American Society for Testing 
Materials at Atlantic City, N. J. 
The paper, “Comparative Qual- 
ity of Converter Cast Steel,” 
should be of interest to members 
of the steel foundry industry. 
The report was based on a re- 


steels conducted in the labora- 
tories of the Battelle institute, 
and was sponsored by the Whit- 
ing Corporation, Harvey, II. 
The importance of cast steel in 
the war production was indicated 
by its use for airplane landing 
gears, gun mounts, tanks and 
other ordnance materiel. The 
authors stated that cast steel 
armor plate has stood up well 
under ballistic tests. 

Early Bessemer steel was rela- 
tively impure and unrefined and 

























































































search investigation of cast therefore inferior in some engi- 
TABLE I.—CHEMICAL ANALYSES OF GRADE “B” CAST STEELS. 
a ji Residual Metals 
a ~) Lol ~ ° 3: 
¢ g s 2 q Special Deoxidizers Added 
a ‘s va = 8 a to Ladle, lb. per ton 
3 > Fr} 3a 7 
st (2 }g | R12 | g |e leela | Bel og 
§ Sw e Se 2 & 2S | at Zo oe 
2|88| 8] 8] 2 | 8B) Es|Se/Ss) os 
4 }8o/ 2] 26 3 | 88) 58) 28)/s8| 38] Al | FeTi| CaSi| CaSiM 
CO 18 a rv na es) Ss) Z = Z 
Acip Open HEARTH STEELS 
ae 0.21 | 0.69 | 0.42 | 0.030 | 0.035 | 0.11 | 0.05 | 0.01 | 0.006) 0.006 2 3 
Be i tale ieee ie 0.24 | 0.66 | 0.47 | 0.036 0.035 | 0.12 | 0.04 | 0.01 | 0.006) 0.005 2 3 
Os Seicenlescan 0.33 | 0.67 | 0.36 | 0.036 | 0.036 | 0.05 | 0.02 | 0.04 | 0.060] 0.005 ion 
Sr ae 0.30 | 0.85 |.0.37 | 0.035 0.033 | 0.04 | 0.02 | 0.04 | 0.051] 0.006 
Basic OpeN HEARTH STEELS 
Sere > 0.27 | 0.58 | 0.46 | 0.013 0.025 | 0.15 | 0.14 | 0.06 | 0.016] 0.005 a 
=e 0.27 | 0.68 | 0.45 | 0.019 0.034 | 0.10 | 0.12 | 0.05 | 0.012] 0.005 aa 
Ree 0.32.| 0.72 | 0.34 | 0.017 0.027 | 0.12 | 0.05 | 0.15 | 0.04 | 0.004 i 
See 0.30 | 0.77 | 0.34 | 0.016 0.029 | 0.12 | 0.06 | 0.17 | 0.03 | 0.004 cou 
Acip Exectric STEELS 
SS co. rin eiied 0.27 | 0.80 | 0.45 | 0.027 0.034 | 0.06 | 0.05 | 0.03 | 0.013) 0.008] ... 3 3 
Pi csccaneeou 0.26 | 0.72 | 0.39 | 0.026 0.036 | 0.08 | 0.03 | 0.06 | 0.009] 0.008) ... 3 3 
paseenynede 0.26 | 0.68 | 0.40 | 0.034 0.038 | 0.11 | 0.06 | 0.18 | 0.038] 0.010) ... 4 1.5 
Ss cicio-ere wh 0.24 | 0.66 | 0.39 | 0.035 0.040 | 0.11 | 0.06 | 0.16 | 0.034] 0.009) ... 4 1.5 
i cicevdeske 0.26 | 0.68 | 0.49 | 0.036 -037 oie ees poe ... | 0.009) 2 eee 
Basic Exvectric STEELS 
“ee | 0.34 | 0.88 | 0.28 | 0.033 | 0.035 "| 0.12 | 0.19 | 0.43 | 0.06 | 0.007] 0.7 | by | "7 | 
ConveRTER-Acip ELEctric STEELS (TRIPLEX) 
EE ois is scnaree's 0.30 0.40 | 0.029 0.035 | 0.36 | 0.04 | 0.08 | 0.056) 0.011) 2° 2 . 
ee ree 0.34 | 0.78 | 0.40 | 0.033 0.036 | 0.39 | 0.04 | 0.06 | 0.062) 0.011) 2° 2 vee 
BE Sv ssceeaty 0.33 | 0.58 | 0.31 | 0.023 0.041 | 0.38 | 0.03 | 0.08 | 0.005) 0.012) 2° 2 vee 
BENS Seccx a tarde 0.35 | 0.73 | 0.35 | 0.059 0.047 | 0.43 | 0.03 | 0.10 | 0.004) 0.010) 2¢ 2 se 
CONVERTER STEELS 
Da vitaupaoncat 0.26 | 0.77 | 0.55 | 0.034 0.041 | 0.19 | 0.04 | 0.09 |. 0.008) 0.008] 2 
Rs itteaveit aan 0.26 | 0.66 | 0.38 | 0.032 0.027 | 0.09 | 0.04 | 0.06 | 0.006) 0.009) 2 
Ba tinct wasteuh 0.27 | 0.65 | 0.37 | 0.038 0.026 | 0.09 | 0.05 | 0.06 | 0.007] 0.009} 2 
Os oss deneeeet 0.26 | 0.50 | 0.32 | 0.033 0.028 | 0.14 | 0.03 | 0.05 | 0.007) 0.009) 2 2 
Ea er ree 7 0.29 | 0.50 | 0.33 | 0.040 0.031 | 0.09 | 0.02 | 0.085) 0.008] 0.006} 1 
BR ction inte be 0.33 | 0.85 | 0.43 | 0.043 | 0.035 | 0.09 | 0.02 | 0.072) 0.018).0.008) 1 ae 
, SE rs 0.33 | 0.64 | 0.39 | 0.049 0.038 | 0.10 | 0.03 | 0.079] 0.018) 0.007) 1 1.7 
, GS Spire ee 0.29 | 0.73 | 0.36 | 0.044 | 0.035 | 0.09 | 0.03 | 0.077] 0.014) 0.007} 2.25 ... . 
ie 















































* Aluminum added to electric furnace in these heats. 
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TABLE II.—MECHANICAL PROPERTIES OF GRADE “B” CAST STEELS. 



































































































































cast steels tested are shown in 










































































Nore.—Tensile values and Charpy impact values are averages of duplicate tests. Izod values are averages of three 2 : 
tests. Table 1, mechanical properties in 

Yield Strength, Tensile _ | Elongation, apiee 3 Pe S g Table 2, and low-temperature im- 

psi. Strength, psi. | percent | Dercent | 25 | Normalized g§ 2 pact properties in Table 3. 
A [item | G8 | 
bs b=] iD. — . 
Steel 3 LF § | Be | & lds z EF se sg | z Sub-Committee Formed 
a | as | 3 | 3s | 3\3s| & |Se| g e Z ; 
E EQ E FEA | E | Eal & | ga] =8 “Se Fo Following the report, recom- 
S Ow 3 Sy Ss Ong 3 Ss | FS a eS ° P 
2 2" 2 2" 2 24 3 23/22 /3/ 8 | a6 g mendation was made that a sub- 
< 6 , 
Dineiteie = committee be formed to further 
Act Oren HEantH STEELS investigate the possibilities. 
ORE 49000 | 46500 | 74500 | 74500 | 33.5 | 32.0] 57.0| 55.5| 147 | 34 | 25 | 7t08 I Committee 22 of A.S.T.M. A-1l 
cn nses 46.000 | 43000 | 75000 | 75000 | 33.0 | 34.0| 57.0] 56.5| 142 | 32 | 24 | 7to8 I : . mahi 
ice cneneeds 46 500 | 46000 | 84.000 | 83000 | 28.0 | 29.0| 47.0| 46.5] 162 | 22 | 18 | 6to7 I on specifications for application 
as sanke 49 000 | 47500 | 86500 | 87000 | 29.5 | 29.0] 49.5] 49.5| 169 | 22 | 18 | 6.to7 I . 
of steels for high-temperature 
Basic OreN HEARTH STEELS purposes has since appointed a 
74 000 | 75 s00 | 29.0 | 33.0 | 38.0] 56.5| 14 | 40 [27 | 6to7| 1 sub-committee to study the prob- 
; ‘5 | 56.5 | 57.0] 150 | 36 | 26 7 I 
82 $00 81 $00 31.0 31.5 52.5 | 52.5| 162 34 (| 22.5 5 I lem of whether or not steel made 
‘o | 33.0 | 53.5 | 55.5| 157 4 
2 |* |7| 1 by the converter process should 
Aci Exectric STEELS be included in the specification. 
us. $6 000 48 000 83 000 81 000 28.5 28.5 49.0 | 49.5 165 28 2 8 I As it now reads, the specification 
De vsickenss "5 | 30.0 | $4.0 | 54.0] 157 | 29 | 23 8 I : 
ay 30 500 | 49,000 | $2 300 | $2,000 | 29:0 | 30.0 | $3.0 2.0 162 | 25 | 20 + I states that metal for such appli- 
1025... 4 32.0 | 30. 53.0 | 54.5 155 27 21.5 7 I ; “ 
1163... 47000 | 46000 | 75000 | 75000 | 27.0 | 29.0| 40.0| 45.0| 142 | ... | 22 | 7to8| II cation “shall be produced by the 
open-hearth or electric furnace 
Basic Evectric STEELS 
| a ay one i process or any process agreed 
4 9000 | 605 93 £00 | 20.0 | 23.0 | 26.5 | 33. 
z | | | | 20.0 | 23.0 | 26.5 | 33.0| 18 | 19 [12 | 7108 | It upon by the manufacturer and 
ConvERTER-Acip Etectric STEELS (TRIPLEX) the consumer.” 
H-30... 58 500 | 53500 | 84500 | 87000 | 28.0 | 26.0 | 44.5 | 35.5 | 170 34 | 19 8 II i i 
— = i co a aes a ay as 35.0 | 37.0 174 33 18.5 8 tH Ps discussion of the paper at 
38... ‘0 | 24:0 | 29.0] 33.5| 187 | 27 |15 | 6tos| I 
H-42... 61.000 | 55500 | 90000 | 91500 | 23.0 | 23.5 | 32.0 | 30.0| 176 | 21 | 13 $+ | Il tlantic -City, attention was 
: : called to the fact that data are 
ONVERTER STEELS M4 4 
given in Table 3 for only one heat 
ae 53 000 | 53 500 | 80500 | 81.000 | 29.5 | 31.0 | 45.0 | 49.5 | 155 38 | 21 8 Ill i i itici 
es 47 300 | 46 00 743 | ns ooo | 28-0 | 33-0 | 42:8 | $5:8| tae | 44: | 2s § | Ht of electric basic steel, criticism 
SS 5 0 |-44.5 | 53.0] 152 42 | 26 t i i 
47 om | $7000 | 72 800 | 73 3 | 29:0 | 3:0 | 47:0 | 50:0] ius | 43 | 28. Tes) being made that the properties 
a . ; .5 | 52.0] 148 28 | 23 7 Ill i i 
3 $9 S00 | $8 sm | &7 $00 | 48 0m | 19-0 24:0 | 228 | 38 I | 36 | 13 7 u of basic electric steel thus were 
bes § ‘ .5 | 23.5 | 32.0] 31.0] 168 | 30 | 13 8 II i 
dD... 52.000 | 50000 | 81.000 | 80000 | 27.0 | 30.0 | 47.0 | 48.5| 187 | 39 | 23.5| 7to8| I judged on the basis of one heat. 
TABLE III.—LOW TEMPERATURE IMPACT PROPERTIES OF GRADE “B” STEELS. 
neering qualities. By use of the 3. Single-Width Charpy (Keyhole Notch) Impact Strength, ft-lb. 
modern cupola with the con- 35|—suF a mae —- — a aan ne 
verter, the authors stated, cast  ‘“ [33 , 
steel can be made to the same Max. Min.| Max. Min. | Max. Min. | Max. Min.| Max. Min. | Max. Min. | Max. Min. | Max. Min. 
chemical composition as acid aun dite eee 
open-hearth or acid electric cast 
, a 1] 30.5 30.0] 27.5 23.0] 22.5 21.5} 21.0 20.0] 19.5 * 3.5] 17.0 2.5] 2.0 2.0) .. 
steel. Data presented in the re-  so.2..... I| 32.5 32.5| 24.5 24.0] 18.5 18.5] 22.5 ° °$.5| 20.0 4.01 17.0 2.0] 2.0 2.0) .. 
F-1 I| 22.0 21.5| 19.5 16.5] 13.5 12.5] 14.5 7.0] 8.0 2.0] 3.0 1.0] 1.5 1.5] .. 
port tend to prove that properly = F200... I] ....- ....] 18.0 17.5] 16.0 14.5] 14.0 13.0] 12.0* 3.0) 2.0 4.5] 1.0 1.0) .. 
made converter steel has engi- Sacer Giles Shoneien Cate 
neering qualities on a par with 
i 1| 34.5 32.0] 27.5 27.0] 23.0 22.0] 23.0 22.0] 20.5 20.0] 16.5 * 3.5] 18.0 3.0) . 
steels made by other processes.  9567....... 1| 34.5 34.0] 27.0 25.0] 22.0 22.0] 21.0 21.0] 21.5 19.5] 18.0 * 2.5) 10.0 2.0] . 
Spee | 2425 20.8] 18.0 12.0] 16.0 16.0] 17.0% 4.5] 5.0 2.5] 2.0 2.0) . 
OS. ...... I| 28.5 28.5] 25.0 22.5| 21.0 20.5] 15.5 14.0] 13.0* 3.5| 3.0 2.5)....  ....]. 
Tests Reported 
Acip Eectric STEELS 
The author’s data showed that palewe 
: ~ ee 1| 29.0 26.5| 20.0 19.5] 21.5 18.0] 14.5% 4.0] 19.0 2.0] 2.0 2.0) .... |? 
cal peopertioe of all the troce of Skcc| [as Bans Gages taes- tame ta M, iis ia: 

i * ° 4.5 ° m 4. d . ‘ x . \ d ‘ Me <ses éd deo 
cal properties of all the types of [0--- Ii 27:0 26.0] 22.5 20.5| 15.5 13.5] 19.0 17.5] 16.0 14.0|,9.0* 1.0] 1.0 1.0.... °... 
steel tested were entirely ortho- 6....... III|' 23.0 19.5] 23.5 21.0] 20.0 19.0] 17.5 16.5| 15.5 15.0] 12.5 11.5 13.5 8.5) 9.5.° 2.0 
dox for grade B cast steel and Basic ELectric STEELS 
varied with the composition and EA....... u| 15.0 13.5| 12.5 12.0| 10.0 10.0] 7.5 7.0| 6.5 5.0] 6.5 6.0] 3.5 2.5| 
type of inclusions, without regard 
t h Converter-Acip Exectric STEELS (TRIPLEX) 
© the method of manufacture. 

: : . a 111 22.0 20.0! 19.5 18.5] 18.5 17.0] 12.5 11.5] 10.0 9.5] 10.5 9.0) 15.5 M.0).... .... 
tee nee fow impact Proper” Ha [Mice iad 2S HUBS Has WAS adh ag $8: hd os Gs 
* ORO 18.0 14.0] 16.0 14.5] 13. ‘0 10. 0} 11. 0} 10. 0} 9. 0} 6. ; 
ties were found to be depend- yy?) Ill| .... ....| 14.0 12.5] 10.0 9.0] 9.5 7.0] 12.5 12.0] 14.0 6.5) 5.0% 4.0) 3.0 2.0 
et uv ner ‘ 
+ upon deoxidation practice. ea ange 
pre low-temperature tough- r1/ 14.5 14.0/.17.0 1 5 12.5] 15.5 15.0] 12.0 12.0 
; , 7 4 ea) oid 1{ 24.0 21.0] 22.5 20.0] 20.0 18.0] 14.5 14.0|.17.0 16.0] 14, S| 15. .0| 12.0 12. 
OUD ee ed a ee boc Hes Bie BIBS BURG BY we Rls Ese wate | its 
; : a a, ne .0 " ° ° J e 5 A ° ° ° 3 -5} ‘17. . 
ie goment used in cold climates, g000-/HMBS BRS Fim? uli Rowse aline Saws toh oe 
one ye R é 4.0 . er a ° . ° ° ° -0/- 10. ‘ . ° 
be rare ueeented that the steel goo] Miso ag Be RUBS HOS Hada. HS a Ed ie 
EE a en ee eer 0 13.0) 13. .5| 10. r . < J 4 r . a : J 3 
€ judged on performance tests. p7...)".: |... © ....| 23:5 23:8] 18.0 15.0] 16.0 - 11.5} 12.5 11.5] 11.5 11.5] 13.0 9.5) 7.5% 5.0 
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* Asterisk placed in data at temperature where low or erratic results were first encountered. 





The Practical Theory of Shrinkage in Gray 


Cast Iront 


The author has excellently outlined theoretically and demonstrated with practical tests, many of 
the reasons for the occurrence of shrinkage cavities in gray iron. He explains first the characteristic 


By G. A. Timmons,* Detroit, Mich. 


appearance of such cavities, as well as sponginess, and then explains the causes and factors which 


influence that defect. 
in 4-in. cube castings. 


HE term “shrinkage” has at 

least two interpretations to 
the gray iron foundryman. The 
first interpretation considers the 
total volume change which oc- 
curs over the temperature range 
between pouring temperature 
and room temperature. While 
the iron is completely liquid, the 
entire mold is filled, but after 
the iron has solidified and cooled 
to room temperature the casting 
is smaller than the mold due to a 
slight contraction which has 
taken place. This phenomenon is 
readily understood and the vol- 
ume change is anticipated by the 
foundryman who makes his pat- 
tern and mold sufficiently over- 
size to account for the contrac- 
tion, and thereby holds his di- 
mensions to the desired toler- 
ances. The second interpretation 
of the term “shrinkage” is con- 
cerned with a type of defect 
often found in gray iron cast- 
ings which is also referred to as 
“porosity,” “sponginess,” “voids” 
or “draws.” The topic of this 
discussion is this second inter- 
pretation. 

The various factors which in- 
fluence this type of shrinkage 
will be discussed to provide a 
clearer understanding of the 
problem so that it can be dealt 
with on a sound basis, enabling 
the foundryman to exercise as 
much control over its occurrence 
as possible, thus reducing to a 
minimum rejections due to its 
presence. 


Occurrence of Shrinkage Defects 
Shrinkage or porosity occurs 
in castings as irregular shaped 
cavities, or groups of cavities. 
They are generally characterized 
by the presence of dendritic 
crystals on the interior surfaces 





*Metallurgist, Climax Molybdenum Co. 

+Presented before the Gray Iron Division 
Shop Operating Course; 1942 Annual Con- 
vention. 


of the cavities or a series of in- 
terdendritic voids within a cer- 
tain localized area. Such defects 
are usually found near the cen- 
ters of heavy sections or near a 
change in section size. Occasion- 
ally they are found in thin, in- 
terior wall sections of such com- 
plicated castings as engine 
blocks or pumps. In such cast- 
ings, they frequently are hidden 
until after the casting has been 
partially machined. 

Many castings may contain 
such porous volumes, but in num- 
erous cases, these defects occur 
in sections which are not sub- 
jected to high stresses or where 
the part is responsible for the 
confinement of some liquid or 
gas under pressure. Again, the 
defects may occur in locations 
where they are later completely 
removed by machining. In such 
cases, they are of no immediate 
concern to the foundryman. But 
when shrinkage or porosity oc- 
curs in pump castings or air 
compressor cylinders, in the oil 
line of an engine block, or near 
the highly stressed rim of a fly- 
wheel, it is the source of consid- 
erable consternation and every 
effort must be expended to elimi- 
nate it. 


Causes of Shrinkage 


Shrinkage is a direct result of 
contraction of the metal upon 
changing from the liquid state to 
the solid state when there is ‘in- 
sufficient metal to feed the defec- 
tive location. Such a condition 
exists whenever a volume of 
liquid metal is trapped within a 
mass of solid iron. When this 
occurs, no feeding can take 
place, since there is an insuff- 
cient quantity of molten metal 
to satisfy the volume contraction 
which results from the solidifica- 
tion of the entrapped liquid. 





Of special interest are the tests conducted to determine the percentage voids 
He concludes his discussion with five recommendations on how shrinkage tend- 
encies may be decreased. 


Usually when the volumes of en- 
trapped liquid iron are small, the 
original austenite dendrites, 
which are the first crystals to 
form from the liquid iron when 
the liquidus temperature is at- 
tained, grow out from the walls 
of solid metal and build up an 
intermingled framework. When 
the eutectic starts to freeze, 
there is not enough metal to fill 
all the interstices of the den- 
drites and, due to gravity, the 
eutectic filters to the bottom 
where it solidifies, leaving voids 
around the dendrites at the top. 
Figure 1A illustrates this condi- 
tion in a gray iron casting. Note 
the voids surrounding the den- 
drites, cross sections of which 
are shown in the photomicro- 
graph. 

If a large quantity of molten 
metal is forced to solidify with- 
in the confines of the solid mass 
of metal, a cavity may result 
with its walls lined with den- 
drites which were formed while 
the liquid metal was in contact 
with the wall and which were 
left in an incomplete condition 
as the molten pool receded to- 
ward the bottom due to gravity 
and the contraction associated 
with solidification. (Figs. 18 
and 1C.) 


The Problem 


The problem, then, is chiefly 
one of “feeding.” If adequate 
heads or risers could always bt 
provided for all sections of 4 
casting to insure a sufficient res 
ervoir of liquid metal which 
could satisfy the contraction 
taking place during solidifica 
tion, or if all sections could be 
so designed that they would 
freeze from the bottom upward, 
the difficulty of porosity o 
shrinkage would never occul. 
Risers and heads are valuable in 
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Fig. 1A (left)—Shrinkage defect where the eutectic has a sufficiently low solidification 


point that it has drained through the interstices of the dendrites before it solidified, leav- 

ing voids in the casting. Fig. IB (center)—Dendrites formed in contact with the mold 

wall but from which the molten metal receded before it solidified, leaving a void. Fig. IC 
(right)—Another illustration of the phenomena shown in Fig. 1B. 


reducing or completely eliminat- 
ing shrinkage in sections of a 
casting to which they may be 
joined. It is imperative, however, 
that the risers or the heads and 
the necks connecting these ac- 
cessories be of sufficient cross- 
section that they will freeze after 
the casting has completely solid- 
ified. Too often, these parts 
freeze before the casting, mak- 
ing the head or riser useless as a 
source of supply for molten 
metal. 
Factors Influencing Shrinkage 

The formation of voids or por- 
ous sections in a casting is ap- 


| parently related to a number of 


factors, some of which are im- 
mediately apparent and some of 
which are not completely under- 
stood. The following apparent 
factors can be considered to ap- 


| preciably influence the phenom- 


enon of porosity or shrinkage in 


| a gray iron casting: 


(1) The change of density, or 
its reciprocal, specific vol- 
ume, as the molten iron 
cools from the pouring 
temperature to the solidus 
temperature. 

(2) The eutectic temperature 
of the composition dealt 
with and the temperature 
at which solidification 
normally begins. 

(3) Temperature gradients 
within the casting. 


(4) The positions of gates 
and risers to feed the cast- 
ing. 


The first two factors are sub- 
stantially dependent upon the 
composition of the iron. The last 
two are dependent upon the de- 
sign of the casting, the construc- 
tion of the mold and the pouring 
temperature. 

The most 


AUGUST, 1942 


direct cause of 


shrinkage cavities, or spongi- 
ness, in a gray iron casting is the 
change in the density of the iron 
as it cools from the pouring tem- 
perature to the solidus. This 
change in density has been stud- 
ied by Saeger and Ash’, who 
contributed the following quan- 
titative information in the con- 
clusions of their paper: 
“The coefficient of volume 
shrinkage in the liquid state 
for the irons over the range of 
temperature studied was 0.011 
per cent per degree Centi- 
grade. The volume change dur- 
ing solidification varied from 
an expansion of 1.65 per cent 
in a gray (hypereutectic) iron 
to a contraction of 5.85 per 
cent in a low-carbon low-sili- 
con type of iron.” (The “gray” 
iron contained 3.63 per cent 
carbon and 2.87 per cent sili- 
con, while the “low-carbon, 
low-silicon type” of iron con- 
tained 2.29 per cent carbon, 
1.24 per cent silicon.) 


Fundamentals of Freezing of 
Gray Iron 

It probably will be well at this 
time to give some consideration 
to the alloy diagram most nearly 
representative of the composi- 
tion of gray cast iron in general, 
and the fundamentals of the 
freezing of a gray iron. Figure 2 
is a reproduction of the iron- 
carbon-silicon equilibrium dia- 
gram taken from “The Alloys of 
Iron and Silicon,” by Greiner, 
Marsh and Stoughton’. It can be 
seen that hypoeutectic irons pos- 
sess an increasing range of tem- 
perature over which freezing 
takes place as the carbon content 





1Saeger, C. M., Jr., and Ash, E. J., “Vol- 
ume Changes of Cast Irons During Casting,” 
TRANSACTIONS, American Foundrymen’s 
Association, Vol. 40, pp. 172-187, (1932). 

2Greiner, E. S., Marsh, J. S., and Stough- 
ton, B., “The Alloys of Iron and Silicon,” p. 
140, (1933), Alloys of Iron Monograph Series, 
one, Foundation, published by Mc- 
Graw-Hill Book Co., New York, N. Y 


is reduced. The closer the car- 
bon content is to the eutectic 
composition, the shorter will be 
the freezing range. The lower 
carbon irons, having the longer 
freezing ranges, hence the 
greater volume changes (con- 
traction) during solidification, 
are more susceptible to shrink 
holes and porosity and, there- 
fore, require more care in gating 
and feeding. With a short freez- 
ing range and a lower volume 
change, the irons of nearly eutec- 
tic composition are least subject 


_to shrinkage and porosity diffi- 


culties. Since the graphite and 
austenite of a given weight 
occupy a greater volume than the 
same weight of cementite, or 
austenite alone, it can readily be 
understood that the higher car- 
bon irons, which will contain 
more graphite, will have a 
greater volume after solidifica- 
tion than a low carbon gray iron 
or a white iron and will, there- 
fore, possess a decreased tend- 
ency toward the formation of 
shrinkage cavities. 


The presence of other ele- 
ments, such as sulphur, phos- 
phorus, manganese and the usual 
alloying elements, tend to alter 
this diagram considerably but, 
due to the complexity of study- 
ing more than three variables, 
we lack sufficient quantitative 
data to indicate the effects of 
these additional elements upon 
the iron-carbon-silicon system. 
However, we do know that an 
iron containing 0.4: per cent 
phosphorus is not completely 
frozen until a temperature of ap- 
proximately 1750° F. is attained, 
and it is logical to assume that 
additions of. other elements also 
may influence the eutectic tem- 
perature. 








In 1937, Boyles* presented a 
paper which added considerably 
to our fundamental knowledge. 
To this work, I am indebted for 
the following summarization of 
the solidification of a hypoeutec- 
tic gray cast iron: 


“When the metal reaches the 
liquidus, the first crystals to 
form are the primary austenite 
dendrites which continue to 
grow until the metal attains 
the eutectic temperature. They 
are entirely independent of 
any other feature in the final 
structure. Since they are 
formed first, all that transpires 
later is confined to the spaces 
between them. They are never 
completed due to the interven- 
tion of a new mechanism, the 
freezing of the eutectic, hence 
they remain simply the skele- 
tons of crystals. When the melt 
reaches the eutectic tempera- 
ture, solidification begins at 
various centers which grow 
equally in all directions, form- 
ing masses of spherical shape. 
Graphite flakes are formed 
immediately upon freezing and 
continue to grow radially as 
the spheres develop in size. 
The result is a rosette of 
graphite flakes centered about 
each crystallization point.” 


The following two quotations 
are also taken from the paper: 

(1) “Graphite flakes do not be- 
gin to form until the 
eutectic begins to freeze.” 

(2) “As soon as the eutectic is 
completely frozen, the 
flake structure is essen- 
tially complete.” 


How Iron Solidifies 


With these fundamentals in 
mind, we can more readily vis- 
ualize what would happen to a 
pool of molten iron trapped 
within a solid mass. When the 
liquidus temperature is reached, 
the dendrites of austenite start 
to precipitate from the mother 
liquor and a slight contraction in 
volume takes place. These den- 
drites become intermingled and 
build up a lattice work within 
the liquid. As they continue to 
form, the contraction in volume 
accompanying the change of 
state from liquid to solid, lowers 
the level of the liquid iron, ex- 
posing the dendrites at the top 





3Boyles, A., “The Freezing of Cast Iron,” 
Iron and Steel Division, TRANSACTIONS, 
American Institute of Mining and Metallurgi- 
cal Engineers, Vol. 125, (1937), pp. 141-203. 
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Fig. 2—Iron-Carbon-Silicon equilibrium diagram at 2.0 per cent silicon. 


of the original pool, and the un- 
filled spaces between them form 
the voids which make up the un- 
desirable porosity, sponginess, 
or shrink. When the eutectic 
starts to freeze, there may be 
further reduction in volume or 
there may be a slight increase in 
volume, depending upon the 
composition. The size of the 
original pool, the temperature 
gradient between solid metal and 
liquid metal, the quantity of 
graphite formed upon solidifica- 
tion of the eutectic, the rate of 
cooling, and perhaps the surface 
tension of the liquid, determine 
the size of the voids and the ex- 
tent of the porous section. 

It thus is conceivable that with 
a fine’ network of austenite 
dendrites, a high melting point 
for the eutectic, a relatively high 
surface tension for the liquid 
and a small pool of trapped 
liquid, that the actual volume of 
voids would be so finely divided 
as to be almost obscure. However, 
with a large volume of trapped 
metal, a low melting point 
for the eutectic, a low surface 
tension and a slow rate of cool- 
ing, resulting in the formation 
of larger dendrites with greater 
spaces between them and a 
greater opportunity for the 
liquid to filter down through 
these dendrites as solidification 
proceeded, there would be an in- 
creased tendency to form large 
voids or shrink holes. 


Temperature Gradients 
Temperature gradients always 
exist in a casting. The metal ad- 
jacent to the walls of the mold is 
cooled quickly and solidification 





takes place within a short time, 
producing a shell of solidified 
metal, which grows in thickness 
as the heat from the molten in- 
terior is dissipated through this 
shell to the sand of the mold. 
Solidification takes place in a di- 
rection perpendicular to these 
walls. If the casting consists of 
a thin section whose longest di- 
mension is in a vertical position, 
it is highly probable that some 
of the section will contain 
shrinkage cavities midway be- 
tween the two vertical sides, be- 
cause there will not be sufficient 
metal to completely fill the mold 
after solidification has been 
completed and there are no 
forces present to push the sides 
together to take up the contrac- 
tion in volume. If the thin sec- 
tion were cast with its longest 
dimension in the horizontal posi- 
tion, the force of gravity would 
tend to pull the top surface 
downward, constantly maintain- 
ing a pressure which would aid 
in reducing, or perhaps eliminat- 
ing, the formation of voids. 
Again, as soon as the top surface 
pulls away from the sand mold, 
there is formed an air gap which 
would reduce the conduction of 
heat away from the casting at 
that surface and cause most of 
the freezing to proceed from the 
bottom surface upward. 

For a given composition, the 
greater the temperature gradient 
between the outside and the inside 
of an improperly fed casting, the 
greater will be the void volume 
remaining after solidification has 
been completed. These gradients 
may be increased by mold de- 
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Fig. 3—Dimensions of K-bar, used to de- 
termine shrinkage propensities of gray iron. 


signs which place heavy sections 
next to light sections by increas- 
ing the size of the section itself, 
by increasing the moisture con- 
tent of the mold, by the insertion 
of chills, and by raising the 
pouring temperature. 


Methods of Controlling Porosity 

In attempting to control por- 
osity in a production foundry, 
it is a general practice to estab- 
lish some simple cast specimen 
which is used as a criterion for 
the performance of an iron with 
regard to shrinkage in a special 
type of casting which is being 
produced. For example, let us 
consider the production of en- 
gine blocks, units which often 
present serious difficulties in the 
production of sound castings. 
One large production foundry 
uses a wedge shaped casting 
poured in an open mold with the 
thin edge downward. It has been 
found that this particular wedge 
shows an internal shrinkage cav- 
ity in the heavy section when 
Shrinkage defects also occur in 
certain parts of the motor block. 
Another foundry has established 
its criterion in a K-bar, dimen- 
sions of which are shown in Fig. 
3. The K-bar is gated at the bot- 
tom of the heavy section and the 
casting lies horizontally in the 
mold. After solidification, this 
casting is nicked with a saw cut 
at the junction of the three sec- 
tions and fractured with a ham- 
mer blow. Figure 4 shows two 
irons which produced shrinkage 
Cavities when poured into this 
casting, and one iron which pro- 
duced a sound casting. 

Another production foundry 
found that the solidification of 
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a 4-in. cube most nearly dupli- 
cated the casting conditions ex- 
isting at a critical location on 
one of their motor blocks. In 
determining the shrinkage char- 
acteristics of a new iron, the 4-in. 
cube was cast and sawed in half 
after solidification was complete. 
If the saw cut revealed a shrink- 
age cavity at the center of the 
cube, they could expect to find 
defects at the critical location in 
the motor block. When the cube 
was sound, motor blocks poured 
with the same composition and 
pouring temperature also were 
found to be sound. 

Figures 5 and 6 show the 
method of gating this casting 
and the types of cavities pro- 
duced by different compositions. 

These castings, not being fed 
by risers or heads, actually meas- 
ure what might be termed the 
“self-feeding” tendencies of an 
iron and can be used to study 
such variables as composition 
and pouring temperature. Hav- 
ing been requested to cooperate 
with the foundry using the 4-in. 
cube on a production problem, 
our laboratory had the oppor- 
tunity to conduct several experi- 
ments using this type of test 
specimen. 

Molds used for the production 
of these castings were made of 
baked sand. The bottom consist- 
ed of a slab 2-in. thick. The 
sides of the mold were 4-in. 
thick, and the cope consisted of 
a l-in. thick slab. Directly above 
the casting the cope was pro- 
vided with a %4-in. diameter hole 
to allow for the escape of dis- 
placed air. The mold was com- 





pletely filled for each test, allow- 
ing some of the metal to spill 
out through the vent. The usual 
practice was to allow the casting 
to cool to room temperature, 
then cut the sample in half on 
the vertical plane of symmetry 
which bisected two of the sides. 
This saw cut usually exposed 
the shrinkage cavity whenever 
one was formed. However, saw 
cuts made along the other vertical 
plane of symmetry, perpendicu- 
lar to the first, showed that one 
saw cut was not always sufficient 
to reveal the true nature of the 
shrinkage cavity and it was 
doubtful if any number of cuts 
could readily reveal the charac- 
teristics of the porous section. 
For this reason, the laboratory 
decided to attack the problem 
along more quantitative lines. 


Measurement of Void Volume 


It was apparent, from a few 
experiments, that the more logi- 
cal approach to the problem 
would be a measurement by 
density determinations of the 
void volume, which comprised 
the shrinkage cavity. Accord- 
ingly, a high capacity precision 
balance, built upon the principle 
of a flexure plate and having a 
sensitivity of one part in 1,000,- 
000 with a load of 16-lb. on each 
arm, was constructed. After the 
castings had solidified and cooled 
to room temperature, they were 
carefully ground to remove the 
sand. They were then weighed 
on the balance in air and in wa- 
ter to determine their weights 
and volumes. After these meas- 
urements had been determined, 





Fig. 4—Fractures of K-bars. Note that the one on the right shows no shrinkage. 








each cube was sectioned through 
the center and a 10-in. cube 
taken from one of the lower cor- 
ners was prepared and surface 
ground on all sides. The density 
of this 1-in. cube was accurately 
determined on a precision bal- 
ance in the chemical laboratory 
by the Archimedes principle. 

Assuming that the density of 
this corner cube represented the 
density of sound iron through- 
out the block, the total weight 
of the 4-in. cube in air was divid- 
ed by the density of this corner 
cube to find the actual volume 
of iron in the larger cube. This 
value was subtracted from the 
volume of the larger cube and 
the remainder was taken as the 
void volume of the shrinkage 
cavity. Using this method, ex- 
periments were run to determine 
the effects of changes in compo- 
sition and pouring temperature. 
One experiment also was con- 
ducted to determine the effect 
of removing the cope side of the 
mold upon the position of the 
shrinkage cavity. Below are out- 
lined some of the results which 
were obtained in these experi- 
ments. 


Results of Control Experiments 

The series of experiments was 
conducted using a base composi- 
tion of the following analysis: 


Per Cent 
EERSTE Syn oor 3.25 
EE ee 0.60 
alain csi obbedvnsercuus 2.25 
SS ee 0.12 
BINOTID  .n200-n0ccensecneeecese 0.12 
OS: 0.30 
|” SERS ~ 0.12 
Molybdenum ....................... 0.70 
ie iLedecewasanivescoptevones 0.16 


In every case, the heat was made 
up from a synthetic charge su- 
perheated to 2800° F. and cooled 
to 2600° F. before it was poured. 
Except for one variable in each 
case, the heats were charged and 
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Fig. 5A (left) —Method of gating 4-inch cube casting. Side view. Fig. 5B (right)— 
Same as Fig. 7, but top view. 













run according to one schedule, 
identical throughout. 

1. In the range 0.01 to 0.74 per 
cent, phosphorus was found 
to increase the void volume 
as follows: 


Phosphorus, Per Cent 


SS Se ee ear e 0.35 cc. 
EE eae eer at 0.43 cc. 
RES TSE eae ete 2.17 ¢e. 
BA SE a eee 2:62 ce. 
SRE See eee eenee 2.96 cc. 
ee ees 12.75 cc. 


2. In the range 0.52 to 1.32 per 
cent, manganese showed a 
decrease in void volumes as 
it increased from 0.52 to 
approximately 1.00 per cent, 
after which an increase in 
this element resulted in an 
increase in shrinkage of com- 
paratively small order of 
magnitude. 


3. Deoxidizers, such as ferro- 
silicon, aluminum and zir- 
conium, tended to increase 
porosity. 

4. With this particular compo- 
sition, varying the carbon 
content from 3.01 to 3.44 per 
cent and silicon from 1.39 to 
2.85 per cent did not mate- 
rially affect the void volume, 
nor did increasing the sul- 
phur content from 0.04 to 
0.15 per cent. 

5. Increasing the pouring tem- 
perature from 2400 to 2850° 
F. produced a pronounced 
increase in void volume: 


gh AEE Cre eee 1.9 cc. 
ION og a se 2.65 cc. 
NE ee ck ee 3.4 cc. 
RE Oe ts 4.5 ec. 


While this 4-in. cube casting 
may effectively duplicate the 
conditions found in a certain 
location of a large motor block, 
it must be recognized that the 
actual conditions of solidifica- 
tion are not identical. The test 
casting would probably be a bet- 










ter criterion for the behavior of 
different compositions when cast 
in heavy sections, where the 
temperature gradient from the 
mold wall to the interior of the 
casting is large. In this large 
casting, beside the contraction 
of the iron due to the volume 
change from the pouring tem- 
perature to the solidus, there is 
also the contraction of the outer 
solidified shell due to normal 
thermal contraction as the metal 
cools. This condition often takes 
place while the interior is still 
in the liquid condition. In some 
cases, the rate of contraction of 
the solidified shell is enough 
faster than the rate of solidifica- 
tion that the interior is actually 
subjected to a high pressure and 
the weakest part of the wall, 
usually at the top of the casting, 
bursts, forcing some of the metal 
at the interior to be exuded at 
the surface, forming beads or 
“peas.” This phenomenon is 
often referred to as _ liquation. 
Several of the blocks shown in 
Fig. 6 exhibited this condition. 

However, it will be noted that, 
although this phenomenon had 
taken place, the interiors of some 
of the blocks contained shrink- 
age cavities, indicating that 
there came a time when the pres- 
sure was reduced and the solidi- 
fication took place under condi- 
tions conducive to the formation 
of voids. It may be that the 
reduction in pressure was the 
result of the allotropic change 
of the iron from the gamma 
phase to the alpha phase, a tran- 
sition accompanied by the ex- 
pansion of the metal. In other 
words, the center of the cube 
may have solidified after the out- 
side shell had transformed to 
pearlite. 


Solidification of Cube 


Our observers of the solidifi- 
cation of the inadequately fed 
4-in. cube indicated that the first 
iron to become solid was the 
metal next to the sand walls of 
the mold, as would be expected. 
However, as soon as part of the 
metal’ next to the mold solidi- 
fied, there was enough contrac 
tion to cause the top surface to 
recede from the cope slab and 
thereafter the top of the casting 
cooled more slowly than the four 
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sides and the bottom. Depend- 
ing upon such factors as the 
strength of the iron at elevated 
temperatures, the differences in 
the rates of solidification between 
the metal at the top and that 
adjacent to the mold at the other 
faces of the cube, and perhaps 
the degree of undercooling, the 
top of the casting would sink 
varying amounts as solidification 
progressed. In some cases, there 
would be a slight concavity of 
the entire top surface; other 
times there would be deep craters 
formed which would only affect 
part of the top surface. These 
conditions have been illustrated 
in Fig. 6. In our experiments, 
there was apparently no correla- 
tion betweeen the sink at the top 
of the casting and the void vol- 
ume of the casting or even the 
composition poured. In the cov- 
ered mold, the shrinkage defect 
at the interior of the casting was 
always above the horizontal 
plane of symmetry and nearly 
equi-distant from the four sides. 

When the cope slab was re- 
moved from one of the molds, 
the top of the casting, now ex- 
posed to the air, cooled more 
rapidly than the bottom. There 
was very little sink at the top 
surface and the shrinkage cavity 
was forced to a position below 
the horizontal plane of sym- 
metry. This experiment showed 
clearly the effects of cooling 






rates and temperature gradients 


upon the formation of the 
shrinkage cavity. 


A Second Approach 

Because the calculated void 
volume for some of the cubes 
cast for these experiments indi- 
cated appreciable cavities, yet 
saw cuts through the cubes 
failed to reveal cavities which 
could be seen by the naked eye, 
a more comprehensive test was 
conducted on four more cubes. 
After casting, and allowing the 
cubes to cool to room tempera- 
ture, they were cleaned and their 
weights and volumes were deter- 
mined. Each cube was then sec- 
tioned to produce a slab 1-in. 
thick, 4-in. high and 4-in. long, 
consisting of one side of the 
cube. The density of this slab 
was determined and the value 
obtained was used to determine 
the void volume of the 4-in. cube. 
This was compared with the 
void volume computed when the 
l-in. cube, taken from a lower 
corner, was used as a representa- 
tive of the sound iron. The two 
values obtained for each 4-in. 
cube are tabulated below: 


Void Volume in c.c. 
2475 2462 2464 2466 


a) by 1x4x4-in. cube... .19 21 67 2.25 
b) by 1xixl-in. cube.. .98 1.46 1.63 2.9 


Eleven other 1-in. cubes, rep- 
resentative of each position in 
the larger casting, were prepared 
and their densities determined. 


Fig. 6—Shrinkage defects in 4-inch cube casting. Note cavities where metal has exuded to 
the surface. This phenomenon often is termed liquation. 


These experiments indicated that 
the density of the iron varied for 
different positions in the cast- 
ing, and, in most cases, the densi- 
ties of the other cubes were less 
than the density for the corner 
cube. Part of the value which 
was formerly regarded as void 
volume, therefore, could be at- 
tributed to a reduction in density 
in other positions in the cube. 

The 1x4x4-in. slab was more 
representative of the sound metal 
in the cube, and the value for 
void volume determined by using 
the density of this slab, as the 
density of sound iron, produced 
more accurate results. However, 
for the four cubes in question, 
both methods placed them in the 
same order. In the two cases 
where the shrinkage cavity was 
sufficiently large to be visible to 
the naked eye, the cube whose 
edge corresponded to the verti- 
cal line of symmetry of the 4-in. 
cube, and .whose base lay in the 
horizontal plane of symmetry, 
possessed the lowest density. 
This was expected, since this 
cube contained part of the 
shrinkage cavity. 

However, in two of the cubes 
which did not exhibit visible 
porous sections, this same cube 
showed a density nearly equal to 
the density of the bottom corner 
cube. In one case the corner 


cube was actually less dense than 
the interior cube referred to. No 











attempt has been made to ex- 
plain this phenomenon, but it 
seems as if pressure existing 
during the time of solidification 
may have some effect upon the 
density of the iron. 

Other variables, such as proper 
placement of castings in the 
mold, gating, placement of risers, 
correct mixtures of molding 
sands and adjustment of mois- 
ture content, will be mentioned 
here only with regard to their 
effects on temperature gradients. 


Methods of Reducing Shrinkage 


After the mold has been cor- 
rectly built, the foundryman is 
faced with the production of a 
‘sound casting possessing speci- 
fied hardness and tensile proper- 
ties with perhaps a desired 
microstructure. To achieve the 
desired specifications, he may 
adjust his carbon-silicon ratio 
and make certain alloy additions. 
Considering the theoretical as- 
pects of shrinkage, the following 
variations may be made to reduce 
the tendency toward shrinkage 
in certain locations of the cast- 
ing which possess the least per- 
fect feeding conditions: 


1. Reduction in elements which 
tend to increase the freezing 
range, particularly those that 
substantially lower the eu- 
tectic temperature. While 
phosphorus always has had 
the reputation of increasing 
the castability of an iron, it 
does so by materially reduc- 
ing the eutectic temperature, 
thereby permitting the iron 
to remain fluid a longer 
time at a given cooling rate. 
However, it is this effect 
which makes a high phos- 
phorus iron more subject to 
shrinkage defects, particu- 
larly in large castings with 
heavy sections. For this rea- 
son, it is recommended that 
the phosphorus content 
always be held as low as 
possible in heavy pressure 
castings. 


2. Reduction in pouring tem- 
perature. By reducing the 
pouring temperature as much 
as possible, temperature 
gradients may be reduced 
within the casting and freez- 
ing may proceed more uni- 
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formly, since the interior of 
the section will not have so 
much heat to dissipate be- 
fore solidification begins. 

3. Gating through light sec- 
tions and risers. Gating 
through light sections, and 
sometimes even risers, aids 
materially in reducing steep 
temperature gradients and 
permits the riser to be a 
source of liquid metal for a 
longer time due to the heat- 
ing of the sand of the mold 
by flowing a large volume of 
metal past it. These meth- 
ods are dealt with by Scott*. 

4. Proper control of pouring 
rates. The rate at which a 
casting is poured tends to 
influence temperature grad- 
ients. It is necessary to 
compromise on this factor to 





4Scott, M. A., “Production of Uniform 
Dense Structures in High Test Alloy Iron 
Castings,’ TRANSACTIONS, American 
Foundrymen’s Association, Vol. 47, pp. 513- 
533 (1939). 


pour the casting as slow as 
possible to reduce the tem- 
perature gradients, and per- 
haps provide liquid metal to 
fill vacancies already formed 
by solidification shrinkage, 
and yet fast enough to pre- 
vent mis-runs. 


5. Use of Chills. Chills may be 
used in certain locations of 
molds to hasten solidifica- 
tion in certain sections so 
that they may be fed by 
molten metal from adjacent 
sections which may be in 
more favored positions to be 
fed by risers or still heavier 
sections. 


This discussion concerned with 
the theory of shrinkage has by 
no means exhausted all of the 
possible angles of approach. It 
is hoped that it has served as a 
provocation for more informa- 
tion on this important problem 
of cast iron founding. 





Committee of Cupola Research 
Project Has 3-Point Program 


HE Cupola Research Project 

of the Association, organized 
to direct a coordinated study of 
the theory and practice of melt- 
ing iron in the cupola, now has 
its program under way. Inception 
of the project was brought about 
through a realization of the need 
for a better and clearer under- 
standing of the fundamental 
principles governing cupola melt- 
ing, and because of the further 
realization that cupolas were be- 
ing operated on a basis of some- 
what generally accepted tra- 
dition, which in many cases has 
been borne out by facts. 

The committee has laid out a 
3-point program: (1) To review 
the published literature; (2) to 
coordinate known data and pub- 
lish this information in a hand- 
book on cupola operation; and 
(3) to conduct research work so 
as to develop authoritative infor- 
mation on practices and theories 
at present unproved. 


Cupola Experts Serve 


The general cupola research 
project, as organized, has for its 
membership some 80 of the best- 


known cupola experts and tech- 
nicians in the country. General 
direction of the project is under 
control of a Steering Committee 
headed by D. J. Reese, foundry 





D. J. Reese 


research engineer, International 
Nickel Co., New York. Mr. Reese 
now is serving with the metallur- 
gical and specification units of 
the Iron and Steel Section, Ma- 
terials Divisions, War Produc- 
tion Board, Washington, D. C. 
Other members of the Steering 
Committee are: 


Max Kuniansky, works mana- 
ger, Lynchburg Foundry Co, 
Lynchburg, Va. 


S. C. Massari, Captain, U. S. 
Army Ordnance, Chicago, and 
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Max Kuniansky S. C. Massari 


formerly Director of Research, 
Association of Manufacturers of 
Chilled Car Wheels. 

R. G. McElwee, foundry engi- 
neer, Vanadium Corp. of Amer- 
ica, Detroit, and Forgings and 
Castings Unit, Products Section, 
War Production Board, Wash- 
ington, D. C. 

John L. Lowe, foundry engi- 
neer, Battelle Memorial Insti- 
tute, Columbus, Ohio. 


More Contributors 

The committee project, while 
sponsored by the A.F.A., is being 
financed through special contri- 
butions of the foundry industry. 
Raising of funds for the work 
is conducted by a committee 
headed by Max Kuniansky. A list 
of contributors to the cupola 
project was published in the July 
issue of American Foundryman, 
and other contributions have 
since been received, as follows: 


Cupola Research Project 


Additional 1941-42 Pledges, 
as of July 7, 1942 


T. L. Arzt Foundry Co., Chicago, Ill. 

Atlas Foundry Co., Detroit, Mich. 

Baker Perkins Co., Inc., Saginaw, 
Michigan. 

Bassett Foundry Co., Adrian, Mich. 

Central Iron Foundry Co., Detroit, 
Michigan. 

Certified Core Oil & Mfg. Co., Chi- 
cago, Ill. 

Chevrolet Grey Iron Foundry, Sagi- 
naw, Mich. 

Continental Roll & Steel Foundry 
Co., East Chicago, Ind. 

Crane Co., Chicago, III. 

Detroit Edison Company, Detroit, 
Michigan. 

Detroit Steel Casting Co., Detroit, 
Michigan. 

Enterprise Engine & Foundry Co., 
San Francisco, Calif. 

Ford Motor Co., Dearborn, Mich. 

Gale Mfg. Co., Albion, Mich. 

Great Lakes Foundry Sand Co., De- 
troit, Mich. 

The Hydro-Blast Corp., Chicago, III. 

Hyman-Michaels Co., Chicago, Ill. 

Inland Lime & Stone Co., Manistique, 

ichigan. 

International Harvester Co., Chicago, 
llinois. 

M. S. Kaplan Co., Chicago, Ill. 

Little Bros. Foundry Co., Port Hu- 
ton, Mich. 
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R. G. McElwee John L. Lowe 


Michigan Alkali Co., Detroit, Mich. 
Michigan Malleable Iron Co., De- 
troit, Mich. 


Michigan Steel Castings Co., Detroit, 
Michigan. 

Miller & Co., Chicago, IIl. 

C. H. Milles Foundry Co., Chicago, 
Illinois. 

Motor & Machinery Castings Co., 
Detroit, Mich. 

Nichol-Straight Foundry Co., Chi- 
cago, Ill. 

Packard Motor Car Co., 
Michigan. 

Peerless Pattern Works, Detroit, 
Michigan. 

Riley Stoker Corp., Detroit, Mich. 

United States Graphite Co., Saginaw, 
Michigan. 

A. T. Wagner Co., Detroit, Mich. 


Detroit, 





Ordnance Flag to Belle City 
Malleable for High Production 


OR its cooperation with the 
Chicago Army Ordnance 
district in doubling production 
of vital war materials in a period 
of 18 months, the Belle City Mal- 
leable Iron and Racine Steel 
Castings companies received the 
Army Ordnance flag at appro- 
priate ceremonies held at the 
plant June 3. C. S. Anderson, 
president of the company, re- 
ceived the flag, which was pre- 
sented by Lt. Col. Wm. B. Hobbs 
of the Chicago ordnance office. 
The Belle City firm was one 
of the first in Racine to convert 
to 100 per cent war production. 
Management, shop committees 
and employees were praised for 
their part in accomplishing its 
increased schedules, and Mr. An- 


derson pledged his company to a 
continued increase in production 
of war products. 

Earlier this year the Belle City 
company celebrated its fiftieth 
year in the foundry business, 
with a banquet for members of 
the firm’s “25 Year Club,” con- 
sisting of ‘employees having 25 
or more years of continuous serv- 
ice. President of the club is 
Frank Hady, who has served over 
50 years, starting with the com- 
pany in 1892 when it was 
founded. Forty-four officers and 
employees of Belle City have 
been with the company for at 
least a quarter century, aggregat- 
ing 1,563 years of service, or an 
average of 35 years for each man. 

Among the members of the 


"Witacs ORDN ANCE ——— : 


C. S. Anderson (right), president, Belle City Malleable Iron Co., Racine, Wis., receives for 
his company from Lt. Col. Wm. B. Hobbs, the Army Ordnance flag for the Chicago Ord- 
nance district, for outstanding service in production of war materials. 
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Emblem of meritorious war production, the Army Ordnance flag was presented June 3 to 

the Belle City Malleable Iron and Racine Steel Castings companies for doubling production 

of vital war materials in 18 months. Employees received a major share of the credit at the 
presentation ceremonies held outside the Racine, Wis., plant. 


club are Judson F. Stone, chair- 
man of the board, with 35 years 
service; C. S. Anderson, 28 years; 
and Stanley Kitto, treasurer, 25 
years. In commemoration of its 
“golden anniversary,” the com- 
pany has issued an interesting 
booklet entitled “Fifty Years,” 
in which the production of mal- 
leable castings and steel castings 
are well illustrated. 





Aid Offered Foundries 
In Apprenticeship Work 


NE of the most timely 

addresses presented at the 
recent A.F.A. convention in 
Cleveland was that of Wm. F. 
Patterson, Chief of Apprentice- 
ship, U. S. Department of Labor, 
Washington, D. C. As a result, 
the A.F.A. has now been asked to 
cooperate with the government 
in working out planned appren- 
ticeship programs/within the 
foundry industry. \ 

A few years ago the /present 
vital demand for all-argund me- 
chanics was foreseen/As axesult, 
the Federal Committee oi 
prenticeship was formed t 
out recommendatiohs for’ a )gen- 
eral apprenticeship pragrayh, and 
to put it into effect. Subsequently 
this work was brought under the 
Department of Labor and field 
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representatives were appointed 
to contact employers and em- 
ployees. On July ist the work 
was transferred to the Federal 
Security Agency under the title 
of “Apprentice-Training Serv- 


” 


1ce. 


Through A.F.A., the govern- 
ment now is asking that foundry 
management and labor sit down 
with these representatives and 
work out planned apprenticeship 
programs in the industry. Where 
there exists a bargaining agree- 
ment with a recognized union, 
Joint Committees are formed 
with management and labor hav- 
ing equal representation. Other- 
wise, the programs are developed 
exclusively with management. 


Work of Field Men 


The field representatives were 
required to pass Civil Service ex- 
aminations based on practical 
knowledge of apprentice train- 
ing. They have already estab- 
lished approximately 1,500 
planned programs covering 185,- 
000 indentured apprentices. They 
may be useful in establishing Ad- 
vancing Worker Programs; in 
cooperating with such govern- 
mental agencies as the Training- 
Within-Industry branch of the 
W.P.B., and in connection with 
Selective Service deferment of 


apprentices in war production 
plants having one of the planned 
programs. 

Field representatives of the 
Apprentice-Training Service are 
available in many cities for con- 
sultation on training problems. 
Foundry executives desiring to 
contact nearest field representa- 
tives should communicate with 
R. E. Kennedy, Secretary of 
A.F.A., 222 W. Adams St., Chi- 
cago, [1l. 





Aluminum-Magnesium 
Alloy Dust Real Hazard 


AZARDS connected with 

the production of magne- 
sium metal are now well known 
wherever lightweight metals are 
being used for the manufacture 
of aircraft parts. It does not seem 
to be so well known, however, 
that the dust of aluminum-mag- 
nesium alloys can be equally 
hazardous, if proper precautions 
are not taken. A recent foundry 
accident reported in “California 
Safety News” makes the point 
an important one. 

In this case a workman was 
grinding castings consisting of 
a 50-50 alloy of aluminum and 
magnesium, intended for airplane 
parts. The grinder was partially 
enclosed with a hood, and the 
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dust was carried by air flow toa 
receiver nearby, about 2 ft. in 
diameter and 21% ft. high. Some- 
how the dust in the receiver ig- 
nited and the resulting fire, al- 
most explosive in nature, caused 
the death of the workman stand- 
ing right beside the receiver. 
While aluminum is not usually 
considered flammable, in pow- 





dered form it can become so 
under certain conditions, espe- 
cially when added to magnesium. 
The point is worth emphasizing 
that either aluminum or magne- 
sium or any mixture of them, in 
a finely divided state, should be 
handled with great care and 
every possible precaution taken 
to prevent ignition. 





A.S.T.M. President Lundell Pays 
Tribute to Early Work of A.F.A. 


E. F. LUNDELL, Chief of 

e the Chemistry Division, 
National Bureau of Standards, 
Washington, D. C., in presenting 
his address as president of the 
American Society for Testing 
Materials before their annual 
meeting held June 24 at Atlantic 
City, N. J., gave a masterly dis- 
sertation on “Chemical Require- 
ments and Chemical Analysis.” 
At the same time he paid high 


n tribute to Dr. Moldenke and 

d other men of the A.F.A. for the 
cooperation they displayed dur- 

e ing the early part of the present 

e century. 

e Early Standards Work 


In discussing the history of 
the standard sample work of the 
4 Bureau, Mr. Lundell cited the 
suggestion made in 1889 by John 
W. Langley before the Engi- 
neers’ Society of Western Penn- 
sylvania, at which time Mr. 
Langley declared: 

“A practical remedy for most 
of these differences of analytical 
reports can be found in a system 
of international standards of 
iron or steel, whose composition 
shall be most rigidly and authori- 
tatively determined by commit- 
tees of chemists and metal- 
lurgists, appointed in the most 
, Important iron-producing coun- 
} tries. These committees propose 
to analyze a set of samples which 
shall be prepared in one place 
and distributed to the several 
countries; after the committees 
have made their reports, the 
Standards thus established will 
Probably be deposited in some 
public place, and small portions 
of them can then be issued to 
Properly qualified applicants. 

“A chemist obtaining a sample 
of the standards can then check 
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his own work by them, and thus 
he can determine a factor by 
which in future his results must 
be multiplied to make them agree 
with the standards. It is confi- 
dently believed that the plan, if 
successfully carried out, will re- 
sult in a very considerable degree 
of uniformity in the analysis 
of these important metals in dif- 
ferent countries and will greatly 
lessen those scientific and com- 
mercial disputes which now 
sometimes assume formidable 
proportions.” 


A.F.A. Contribution 


President Lundell continued 
this quotation with the following 
remarks: “The elusive factors by 
which analysts’ results must be 
multiplied to make them agree 
with the standards were never 
determined, for after five samples 
were prepared and considerable 
work was done, the project fell 
through and the samples were 
never distributed as planned. 

“In the meantime, the Ameri- 
can Foundrymen’s Association 
prepared and distributed stand- 
ardized pig iron samples, com- 
prising four sets and covering a 
considerable range of composi- 
tions. In 1905 these samples were 
turned over to the National Bu- 
reau of Standards. The an- 
nouncement by Dr. Moldenke, 
then secretary of the American 
Foundrymen’s Association, and 
for a number of years the chair- 
man of our Committee A-3 on 
Cast Iron, is interesting: 

“*We beg to announce the tak- 
ing over by the Government of 
our Standardizing Bureau, and 
that hereafter the Standardized 
Drillings of Cast Iron prepared 
and sold by our Association are 





to be obtained from the Bureau of 
Standards of the Department of 
Commerce and Labor. The Amer- 
ican Foundrymen’s Association 
has been highly honored by this 
recognition of its work, and the 
undoubted broadening out of the 
preparation of standard drillings 
now to be expected will greatly 
enhance the value of standards 
for check determinations in the 
iron and steel industry.’ ” 


Start of Sample Work 


Dr. Lundell further stated that 
in the same year that the A.F.A. 
had turned over to the Bureau 
their standardized pig iron 
samples, the American Chemical 
Society assigned to the Bureau 
their samples of argillaceous 
limestone and zinc ore. From 
this start the Bureau’s work has 
grown to cover 130 samples. 

A.F.A. Transactions, vol. 12 
(1903), contains a report of this 
early work, written by Thomas 
D. West as chairman of the 
Committee of the Standardizing 
Bureau and referring to three 
years of work. The work, Mr. 
West stated, was financed by 
special subscriptions amounting 
to $1700. This example of coordi- 
nated effort, made possible 
through the facilities of the As- 
sociation, has been followed in a 
number of other notable cases, 
for example, the Sand Research 
Project, and the Cupola Re- 
search Project. 


Neal B. Hamilton (right), apprentice in the 
4-year foundry course of Caterpillar Tractor 
Co., Peoria, Ill., receives a certificate and 
cash award as the Gray Iron molding winner 
in the 1942 national A.F.A. Apprentice Con- 
test. M. J. Gregory, factory manager of 
Caterpillar's foundry division, and an A.F.A. 
director, presents the awards. Hamilton's win- 


ning casting can be seen in the foreground. 






























A United Industry 


HEN our forefathers founded this Nation and 

later drew up its Constitution, they were faced 
with the problem of finding a name or title for this 
new babe among the nations. Anyone who has read 
American history is familiar with the divergence of 
opinion which existed among the leaders and people of 
the Thirteen Colonies, the difficulties of the first 
Congresses, etc. Yet, our forefathers were united in 
one purpose. They wanted freedom and were willing 
to sacrifice and die for it. 


Of all the designations which probably were pro- 
posed for the new Nation, it is significant that they 
chose “United States of America.” Not “America” 
nor “American States” but United States of America. 
There has seldom, if ever, been united thought among 
the peoples of this country on any particular subject 
but there have been many, many times when there has 
been a unity of purpose. 


It is the same unity of purpose evidenced by the 
people of the United States in the time of a national 
emergency or national peril, and their determination to 
fight for those things they hold dear, which must have 
been one of the motives that led those nations fighting 
for their very existence and mode of life against the 
Axis powers to term themselves the United Nations. 


If nations, representing large groups of people, can 
unite for their common good, why cannot relatively 
small groups do so? It is a recognized fact that the 
larger the group on which effort is expended to secure 
unity, the more difficult is the realization of the goal. 
The foundry industry certainly involves less individuals 
than the nation. Accordingly, it should be easier to 
unify the castings industry than nations. Why has it 
been difficult in the past to secure unity in the castings 
industry? The answer is competition. 


Normally, competition within the castings industry 
is a war of materials. Steel castings attempt to replace 
malleable, gray iron to replace steel, non-ferrous cast- 
ings to replace gray iron, and so on. Such a situation 
leads to close holding of information because of the 
advantage which it gives a company over its com- 
petitor. Under such circumstances, the advancement 
of the castings industry as a whole is difficult because 
the exchange of information is limited and it is only 
through the exchange of information that the quality 
of product can be improved. It is not the good castings 
which influence the wider usage of the casting process, 
it is the poor ones. Good castings are accepted as 
expected. The failure of one casting, be it gray iron, 
steel, malleable or non-ferrous, reflects discredit on the 
entire industry. 


The present war has focused attention on the use- 
fulness of castings of all types. Never has the industry 
in general been pushed to produce so much. Never have 
the difficulties in securing the desired production and 
quality been greater. Yet, never has the opportunity 
been greater to establish castings, irrespective of type 
or metal, as a quality engineering material. Here is 
the opportunity to dispel in the minds of manufac- 
turers and design engineers the suspicion of castings as 


voiced in an essay by a student of a leading engineering 
educational institution, “Many manufacturers and 
design engineers are prejudiced and distrust the 
reliability of anything cast.” 


This war has changed the competitive situation 
entirely. Industry as a whole has only one customer, 
Uncle Sam. We are told that this is a steel war. Steel 
foundries are pressed to capacities never dreamed of 
before, many times with little or no additional: equip- 
ment. The non-ferrous castings industry, particularly 
the aluminum and magnesium branches, are expanding 
at rates unvisualized several years ago. The malleable 
and gray iron foundries are producing well but 
apparently the total available capacities of these 
branches of the casting industry are not overtaxed. 


In addition to being a war of production or a steel 
war, as some people speak of it, this is a war of 
materials and between materials. Not only must the 
victor produce war goods of the proper quantity but 
of the proper type. The side which holds control of 
the largest supply of materials and can outproduce the 
opposition not only in quantity but in quality and 
effectiveness will win. We must be the winners. 


Already we are feeling the pinch of the materials 
situation. While some branches of the industry are 
being increased in capacity through the building of 
new plants and through the conversion of foundries 
of one type to another, it seems necessary that substi- 
tution of other types of castings be made to relieve 
that foundry capacity which is necessary for the pro- 
duction of those types of castings most essential to a 
successful prosecution of the war. This means that 
many foundries will be called upon to produce castings 
of a type with which they are totally unfamiliar. Such 
foundries will have many headaches with the possi- 
bility of undermining all the work that has been done 
in the past by all organizations interested in castings 
to establish in the minds of engineers the fact that 
castings are quality engineering materials. Those who 
produce castings from a type of metal with which 
they are familiar have many problems also, but 
foundries entering a new field of production will have 
infinitely more. 


For these reasons, it is essential that there be a free 
exchange of production information not only between 
foundries of a given branch of the industry but 
between all foundries, irrespective of type or class of 
product produced. Only through such a wide exchange 
of information can the quality level of castings be 
maintained and increased. Such an exchange of infor- 
mation is mandatory if the industry is to contribute 
its maximum to the war effort and to maintain a high 
reputation for a quality product gathered during this 
national emergency. 


Let us adopt throughout the industry an attitude 
of helping the other fellow. Such an attitude will 
establish the industry on a high quality basis and will 
help your country win the war. 


We must win or there will be no Uncle Sam! 
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The Place of Light Non-Ferrous 
Castings in Aircraft Production 


This article gives information on the various types of aluminum and magnesium 
alloys u-xd to cast various parts for aircraft. The first section of the paper is devoted 
to a discussion of the various processes used to cast aluminum and magnesium alloys. 
The consideration regarding the adaptability of the process to the particular design 
is discussed. Information is given on the minimum section thickness which can be 
produced by each of these processes, the usual finish allowance required, application, 
compositions, physical properties, commercial equivalents, heat treatment, and corrosion 
improvement methods. 


ON-FERROUS castings are 

playing a prominent part 
in the manufacture of aircraft 
units and aircraft accessories in 
the war effort. The greatly in- 
creased production, forced on 
the foundries by our enormous 
military program, is overtaxing 
their capacity. The foundries are 
expanding as fast as possible, 
and many are changing over 
from a jobbing type foundry, 
where only a few castings are 
made from each pattern, to a 
continuous in-line production 
foundry where many thousands 
of castings are made from each 
pattern. 

In the past, before the begin- 
ning of World War II, the air- 
craft industry for military planes 
was highly competitive and very 
much in the experimental stage. 
Few planes of one type were 
manufactured at a time. The de- 
signs were changing rapidly, and 
neither planes, engines nor ac- 
cessories were manufactured ap- 
preciably ahead of actual orders. 
Now, however, our national de- 
fense and Victory programs de- 
mand standardization of design 
and conversion of aircraft and 
accessory plants from jobbing to 
inline continuous production. To 
maintain the pace of the aircraft 
industry’s growth and to meet its 
requirements for a continuous 
flow of castings, the foundries 
also have had to expand rapidly 
and change over to continuous 
production. 

The Victory program demands 
standardization, not only in de- 
sign but also in material. Speci- 
fications for type alloys were and 
are being standardized for more 
teady interchangeability. A 
great effort is being made to de- 
crease the number of different 
casting alloys used. The critical 
Shortage of certain strategic 
metals is helping this endeavor 
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to eliminate special alloys and 
to standardize tonnage alloys. 


Alloy Series 

Non-ferrous casting alloys for 
the aircraft industry may be 
classified into four types, namely, 
aluminum, magnesium, copper, 
and zinc alloys. The order of 
consumption and demand is as 
indicated. The greatest demand 
is for aluminum and magnesium 
alloys, due to their low densities. 
The least demand is for zinc 
casting alloys, although the use 
of zinc is rapidly increasing as a 
substitute for aluminum and 
magnesium wherever the higher 
density of the zinc alloys is not 
of major importance. Copper 
castings are used to a limited ex- 
tent, owing to the high density 
of copper alloys, although the 
strength and corrosion resistance 
of copper alloys are very much 
desired. 


Types of Castings 
The casting alloys may be 
classed in four groups as fol- 
lows: 
1. Sand. 
2. Permanent and Semi-Per- 
manent Mold. 
3. Die. 
4. Plaster Mold. 


All but the die casting group 
of alloys may be further sub-di- 
vided into non-heat-treatable and 
heat- treatable alloys. In the for- 
mer group, the improvement in 
properties is accomplished by al- 
loying alone; in the latter, heat 
treatment processes are used to 
enhance further the mechanical 
properties. 

Adaptability 

The type of casting process 
which is used will depend upon 
several factors. For large and 
for intricately cored castings, 
the use of sand molds is neces- 
sary. Because a metal mold or 


steel die is required, the use of 
die and permanent mold castings 
can be considered only where a 
sufficiently large number of cast- 
ings of the same pattern will be 
be used to justify the cost of the 
mold or die. 

The die casting process is par- 
ticularly adapted to the quantity 
production of relatively small 
castings in which close dimen- 
sional tolerances are required 
and the cost of finishing must be 
held to a minimum. The dimen- 
sional tolerances of permanent 
mold castings are intermediate 
between those of sand castings 
and those of die castings, and 
the surface finish approaches 
that of die castings. Plaster mold 
castings are similar to sand cast- 
ings but with smoother surfaces 
and closer tolerances. 


Permanent Molds 

Many of the sand cast alloys 
can be cast successfully in per- 
manent molds, but in other cases 
special alloys have been devel- 
oped for this purpose. Perma- 
nent mold castings have the ad- 
vantage over sand castings in 
greater ultimate strength but 
lower ductility, more exact size 
and better surface. 

Permanent mold castings are 
used where a superior product is 
required, or when a forging can- 
not be used, either because of the 
form of the part or because of 
cost considerations. The strength 
of a casting produced from a 
given alloy in a permanent mold 
is about 10 per cent greater than 
that obtained from a sand cast- 
ing. The dimensions may be 
controlled more accurately than 
in a sand mold casting, and 
either a machined or polished 
surface generally will show 
greater freedom from porosity. 
In addition to superior mechani- 
cal properties, they also have 
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greater resistance to corrosion 
and greater susceptibility to heat 
treatment, due to the fine grain 
and greater density of the metal. 


Die Casting 

The die casting process is 
adapted to the production of 
castings in which extreme accu- 
racy, uniformity and superior 
finish are essential. In _ this 
process, very thin walls may be 
cast with a consequent saving of 
weight in the finished product. 
Holes may be cast to very close 
tolerances and the dimensions 
can be controlled so closely that 
they reduce machining opera- 
tions to a minimum. Die cost is 
high so that this process is suit- 
able only for castings which are 
produced in large quantities. 

The great advantage of the die 
casting process is that it makes 
possible rapid production of 
castings which are substantially 
exact duplicates of each other. 
Pressure and chilling action in 
die casting result in fine grain 
castings. However, due to the 
rapid chilling, much air can be 
entrapped with subsequent por- 
osity. All die castings, are, 
therefore, subject to internal 
porosity and consequently do not 
possess high impact strength 
and ductility. The new high- 
pressure die casting methods 
produce sounder and denser die 
castings. 

Plaster Molds 

Plaster mold castings are ob- 
tained from molds made by pour- 
ing a liquid mixture of gypsum 
(calcium sulphate), water and 
suitable binder, such as asbestos, 
into a flask containing the metal 
pattern. The molds are allowed 
to set and harden, then are re- 
moved from the flask and baked 
to completely calcine and dry, 
leaving them very porous to allow 
gases to escape. The cores are 
made in the same fashion as the 
molds. The castings produced by 
this process have surfaces almost 
as smooth as metal mold cast- 
ings. 

Section Thicknesses 

Sand casting alloys may be 
cast in the smaller castings with 
¥%-in. minimum wall thickness. 
The usual allowance for machin- 
ing is 1/16-inch. Permanent mold 
castings, depending on size and 
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design, can be cast with 3/32-in. 
minimum wall thickness. The 
overall dimensions can usually 
be held to + 0.010-inch. Usually, 
1/32-inch is allowed for machin- 
ing. Sections in die castings can 
be produced as thin as 0.020- 
inch, although 1/16-inch is pre- 
ferred. A section tolerance of 
+ 0.0025-inch can be held. Plas- 
ter mold castings can be held to 
tolerances of + 0.005-inch and 
better. 


Casting Alloys 


By the addition of various al- 
loying elements or “hardeners” 
to aluminum and magnesium, not 
only tensile strength but casting 
properties also are improved. By 
alloying alone, strengths almost 
double that of commercially pure 
aluminum and magnesium are ob- 
tained. The elements commonly 
used as hardeners for aluminum 
are copper, silicon, magnesium, 
zinc, manganese, nickel and 
iron. The elements commonly 
used as hardeners for magnesium 
are aluminum, manganese and 
zinc. 


ALUMINUM ALLOYS 


Aluminum-Silicon. Aluminum- 
silicon alloys are very fluid, have 
excellent casting characteristics, 
and thus are used for thin-walled 
and complicated castings. The 
castings are very dense and leak- 
proof. They have a lower spe- 
cific gravity than other alumi- 
num alloys and good corrosion 
resistance. They are alloys of 








Aircraft production has vastly increased demand for non-ferrous castings. 


low tensile strength and low 
yield strength. High aluminum- 
silicon alloys are difficult to ma- 
chine. 


Aluminum-Copper. Aluminum- 
copper alloys respond to heat 
treatment and, therefore, have 
high strength and hardness. These 
alloys are not used for very thin 
sections and the castings are not 
as pressure-tight as castings of 
the aluminum-silicon alloys. 
They possess a desirable combi- 
nation of good casting character- 
istics, together with good ma 
chinability. 

Aluminum - Copper - Silicon. 
Copper and silicon, when added 
together to aluminum, make the 
alloys particularly suitable for 
permanent mold and sand casting 
applications because of their ex- 
cellent casting characteristics. 
They can be used for large and 
intricate sand castings. These 
ternary alloys have a wide appli- 
cation, since they respond well 
to heat treatment, producing ex 
cellent mechanical properties. 
They are leak-proof, pressurt 
tight and retain their strength 
up to 400°F. This group o 
alloys attempts to combine th¢ 
casting characteristics of the 
aluminum-silicon alloys with th¢ 
mechanical properties and m* 
chining characteristics of the 
aluminum-copper alloys. 

Aluminum-Magnesium. Alum 
inum-magnesium alloys are diff 
cult to cast, but they have maxr 
mum resistance to  corrosi0t. 
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Alloy 
No. 


43 

47 
122 
142 
195 
214 
220 
355 
356 
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hese alloys have lower specific 
vity and excellent mechanical 
‘properties. They are not recom- 
"mended for intricate or leak- 
3 proof castings. 

| Aluminum - Magnesium - Cop- 
'per. These alloys are excellent 
“heat-treatable alloys; magnesium 
' added to the binary aluminum- 
copper alloys increases the re- 
sponse of these alloys to heat 
- treatment. 

_ Aluminum-Nickel-Magnesium. 
‘Nickel with magnesium in alum- 
'inum alloys is very effective in 
maintaining the high properties 
| at elevated temperatures, and in 
providing an alloy not subject to 
permanent growth on heating. 
These alloys retain strength up 
to 600°F. They respond well to 
heat treatment and become very 











Care must be exercised in cast- 
ing these alloys. 


Properties of Aluminum Air- 
craft Alloys 
Tables 1, 2 and 3 show the 
typical compositions, ty pical 
physical properties and commer- 
cial equivalents of aluminum air- 
craft alloys. 


MAGNESIUM ALLOYS 

Aluminum added to magne- 
sium refines the grain, increases 
yield strength, increases hard- 
ness and decreases ductility. 
Zinc added -to magnesium in- 
creases corrosion resistance and 
strength after heat treatment. 
Manganese added to magnesium 
increases its resistance to salt 
water corrosion. 


Characteristics Classified 


Ww hard after complete ageing fol- Magnesium casting alloys may 
m- lowing the solution treatment. be classified according to their 
la- 
. Table No. | 
at Composition, Physical Properties and Commercial Equivalents 
a of Aluminum Sand Casting Alloys 
se Composition (Typical) 
‘in Alloy Copper, Silicon, Iron, Magnesium, Nickel, Aluminum, 
Designation per cent per cent per cent per cent per cent per cent 
‘ot (ee ia. oe ©, eg ee eee Remainder 
of 47 ees 123 ne a Remainder 
a 122 | 1.2 Remainder 
” 142 mm - at 2 ~ dene 1.5 2 Remainder 
bi- 195 Fee Remainder 
or. 214 er  __—_ Remainder 
ee ey et ee Remainder 
na 355 1.3 Se ee.) =! sag Remainder 
_ Remainder 
mn Properties (Typical) (See Note Below) 
ed Tensile Yield : Compressive _ Sheer Fatigue / 
he D Alloy Strength, Strength, Elongation, Yield, Strength, Strength, Brinell 
esignation p.s.l. p.-s.1. per cent p-s.1. p-S.1. p.s.1. Hardness 
for 43 19000 9000 6.0 10000 14000 6500 40 
ng 47 26000 11000 8.0 11000 18000 6000 50 
; 122-T2 25000 20000 1.0 20000 21000 9500 75 
al 122-T61 36000 30000 1.0 43000 29000 ee 100 
CS. 142-T2 27000 18000 1.0 18000 21000 6500 75 
nd 142-T61 37000 32000 0.5 47000 32000 8000 100 
| 195-T4 31000 16000 8.5 16000 24000 6000 65 
“Se 195-T6 36000 22000 5.0 25000 30000 6500 80 
li- 214 25000 12000 9.0 12000 20000 5500 50 
ell 220-T4 45000 25000 14.0 26000 33000 7000 75 
355-T4 30000 20000 4.0 25000 30000 t=—=z”....... 60 
ok 355-T6 35000 25000 3.5 29000 30000 8500 80 
es. 356-T4 28000 16000 6.0 18000 ete 55 
ire 356-T6 32000 22000 4.0 22000 27000 8000 70 
rth Commercial Equivalents 
of Aircraft 
Alloy Materials 
he No. S.A.E Army Navy Federal Specifications 
he >: 35 11311 46 Ale Class 2 QQ-A-601 Class 2 
37 : 
the 12234 M-212aClass 6 QQ-A-601 Class 7 
na 142, 39° 57-71-1cA M-212a Class 5 QQ-A-601 Class 6 
he 195 38  57-72- 5B 46 Ale Class 4 QQ-A-601 Class 4 
: 214 320s 57-72- 4A 46 Ale Class 5 QQ-A-601 Class 5 
220 324 11309-A M-186c 
: 355 322 11307-A M-212a Class 10 QQ-A-601 Class 10 4210-A 
im 356 323 11308-A 46 Ale Class 3 QQ-A-601 Class 3 4212-A 
ffi- 4214 
xi in Note: Data taken from materials suppliers records. Heat treatment designations: T2=Anneal- 
on. ng Treatment; T4=Solution Treatment; T6=Solution Treatment plus Ageing; and T61=Solu- 


tion Treatment plus Ageing. 
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characteristic uses, as shown in 
Table 4. 


Physical Properties 


Table 5 shows typical physical 
properties of the alloys given in 
Table 4. Designation for the heat 
treatments are explained in the 
footnote in Table 5. 


General Foundry Practice 

Sand casting of aluminum and 
magnesium alloys is the method 
most frequently resorted to in 
obtaining castings for aircraft 
construction. Wood patterns are 
frequently used, but metal pat- 
terns are desirable where there 
is quantity production. There is 
practically no limit to the size 
or core complexity of castings 
made by this method. Such foun- 
dry considerations as_ section 
thickness, gating, risering, chill- 
ing, pouring temperature, per- 
meability and moisture content 
of the sand, and any other fac- 
tors which influence the rate of 
metal solidification, have a mate- 
rial effect on the mechanical 
properties of the castings. 

Cast aluminum and magnesium 
alloys have low strength at tem- 
peratures just after solidifying 
and, if free contraction of the 
metal is not permitted, cracks 
may be produced in the castings. 
Therefore, the sand molds must 
be relatively soft and cores must 
soften at low temperatures in 
order to obtain sound castings. 
The low specific gravity of the 
aluminum and magnesium alloys 
makes extra venting necessary 
so that all gases can be removed 
rapidly from the molds. 

In sand castings, 3/16-in. per 
foot is allowed for unrestrained, 
shrinkage, and 5/32-in. per foot 
is allowed for restrained shrink- 
age by bosses or cores. In die 
castings, the maximum permis- 
sible wall thickness is 0.375-in., 
while the minimum permissible 
wall thickness is 0.060 inch. 


Design Precautions 

Magnesium cast alloys in heat- 
treated form exhibit excellent 
tensile properties and fatigue re- 
sistance but are sensitive to con- 
ditions producing local stress 
concentrations. They are satis- 
factory for applications demand- 
ing high fatigue strength if care 
is taken to avoid sharp corners 
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and abrupt changes in section. 
Portions of a casting that are 
highly stressed should be pro- 
vided with liberal fillets blended 
into the body of the casting. The 
edges of cored holes and webs 
should be beaded. Stud bosses 
should be of ample size with 
good radii provided at their 
bases. When magnesium alloy 
castings replace aluminum, in- 
creases in wall sections are sel- 
dom required. When they re- 
place cast iron or steel, a rede- 
sign of the important sections is 
necessary. 


Uses and Applications 
ALUMINUM ALLOYS 

Sand Castings. Alloy 43 
(Tables 1, 2, 3) has low tensile 
and low yield strength. Owing to 
its high fluidity, it is used for 
complicated and thin walled 
castings. It is dense, leak-proof, 
and has good corrosion resist- 
ance. It is used for carburetors, 
hot air scoops, fuel line fittings, 
fuel and oil tank flanges, oil 
pans, gear case covers and ac- 
cessory housings. This same al- 
loy is used for castings of the 
types indicated when cast by the 
permanent mold and die casting 
processes. 

Alloy 47 (Table 1) is an alloy 

of higher silicon content than 
alloy 43 with subsequent higher 
strength when modified. It is the 
lightest and most fluid of all the 
aluminum alloys, but is more dif- 
ficult to machine and tap. Its 
uses are the same as for alloy 43, 
but for thinner walled and more 
complicated castings and also for 
castings requiring higher me- 
chanical properties. 
* Alloy 122 (Table 1) is a heat- 
treatable alloy used for parts 
subject to high temperature and 
requiring high hardness and 
strength. It is used for pistons, 
carburetors, intake manifolds, 
bearing surfaces and air-cooled 
cylinder heads. 

Alloy 142 (Table 1) is a heat- 
treatable alloy known also as “Y” 
alloy. It maintains its strength 
well at elevated temperatures up 
to 600°F. It is used for cylin- 
ders, air-cooled cylinder heads, 
pistons and bearing surfaces. 

Alloy 195 (Table 1) is one of 
the most commonly used heat- 
treatable alloys, having good 
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strength and high shock resist- 
ance. It is not as corrosion re- 
sistant as the aluminum-silicon 
alloys, but machines better and 
has greater strength. It is used 
for most structural castings, 
gear cases, crankcases, gear 
housings, oil pans, controls, rud- 
der pedals, sockets, horns, some 
cylinder heads, propeller gear 
boxes, superchargers, transmis- 
sion gear cases and covers for 
dirigibles, and also starter and 
generator housings. 


Alloy 214 (Table 1) does not 
respond to heat treatment. It is 
more difficult to cast than the 
aluminum-copper and aluminum- 
silicon alloys and is not recom- 
mended for intricate or leak- 
proof castings. It has excellent 
corrosion resistance, high ductil- 
ity, and strength intermediate 
between alloy 43 and the heat- 
treated alloys. It is used for 
housings and parts of simple de- 
sign requiring high corrosion re- 
sistance. 

Alloy 220 (Table 1) is a heat- 
treatable alloy of excellent re- 
sistance to corrosion, especially 
to high octane aviation gasoline. 
It is not recommended for leak- 
proof castings, castings of thin- 
walled sections, or for castings 
for use at elevated temperatures. 
The alloy is more difficult to cast 
than the other aluminum-base 
alloys, requiring special sand 
and handling practice. 

Alloy 355 (Table 1) is one of 
the best aluminum casting alloys, 
as it has excellent casting quali- 
ties and retains its strength well 
at elevated temperatures up to 
400°F. It is leak-proof and pres- 
sure tight. It also responds well 
to heat treatment. It is used for 
liquid-cooled cylinder heads, 
cylinder blocks in liquid-cooled 
engines, propeller gear boxes, 
gear housings, superchargers, 
crankcases, accessory housings, 
etc. It is also used for cylinder 
heads in air-cooled engines of in- 
termediate horsepower. 


Alloy 356 (Table 1) is used as 
a substitute for alloy 195 when 
the casting is very complicated. 
Ageing alone will improve the 
properties, but quenching and 
ageing will produce the maxi- 
mum properties. It is used for 
cylinder heads and _ cylinder 








block in liquid-cooled engines, It 
is also used for many of the ap- 
plications referred to under 
alloy 195. 

Permanent Mold Castings. Al. 
loy 43 has the same characteris. 
tics and applications, where cast 
in permanent molds, as when 
cast in sand molds. 


Alloy A108 (Table 2) combines 
the desirable characteristics of 
both the aluminum-silicon and 
the aluminum-copper alloys. 

Alloy 122 (Table 2) is used for 
brake shoes, bearing caps, pis- 
tons, camshaft bearings, where 
high hardness and good bearing 
properties are required. 

Alloy A132 (Table 2) has low- 
est coefficient of expansion and 
lowest weight of the permanent 
mold aluminum alloys. It pos- 
sesses excellent bearing and 
wearing qualities and is used for 
brake shoes, bearing caps and en- 
gine pistons. 

Alloy 142 (Table 2) is used for 
pistons, brake shoes, air-cooled 
cylinder heads. 

Alloy B-195 (Table 2) is used 
for pistons, bearing caps, and 
wherever alloy 195 sand castings 
are used. 

Alloy 355 (Table 2) is one of 
the best alloys, as it has excel- 
lent casting qualities and retains 










The quality of non-ferrous castings for air- 
craft must be of the highest. 
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\. Composition, Properties and Commercial Equivalents 
: of Permanent Mold Aluminum Casting Alloys 
Composition (Typical) 
- Alloy | Copper, Silicon, Iron, Magnesium, Nickel, Aluminum, 
Designation per cent per cent per cent per cent per cent per cent 
: — er ae? See Remainder 
t A108 4.5 Dae” eee ee ee Remainder 
1 122 ee & *)oee, fe Ohh Remainder 
A132 0.8 12 0.8 1 25 Remainder 
142 ae ee 1.5 2 Remainder 
g B195 4.5 ee ee eee ee Remainder 
f 355 1.2 era tea ae Remainder 
! Properties (Typical) (See Note Below) 
Tensile ’ 
r Alloy Strength, Elongation, Brinell 
Designation Ib. per sq. in. per cent Hardness 
, EE ae eee eee renee Ns 21,000 2.5 40 
ae ae a 24,000 0.5 70 
REESE LAs So ee ve a 30,000 0.0 105 
ES eae ae ee a ED ON Fe 40,000 0.0 140 
IRR SSSR eaet eee ee ee Ie 34,000 1.0 100 
ih oa catactad 31,000 0.0 105 
" NERC eRe 40,000 0.0 110 
J NR 34,000 0.0 105 
t NAN EE 33,000 4.5 75 
EE RT eee someones 35,000 2.0 90 
J AEE Soe s Soe ene ere 37,000 1.5 95 
| 
r Commercial Equivalents 
" Alloy 
Designation S.A.E Army Navy Federal 
43 — ikea 46-A-15 Class 7 QQ-A-596 Class 7 
r oe 46-A-15 Class 5 QQ-A-596 Class 5 
122 :—lCTO 46-A-15 Class 2 QQ-A-596 Class 2 
A132 cy ee 46-A-15 O0-A-596 
142 3900 eas 46-A-15 O00-A-596 
i a, =e tia 46-A-15 OO0-A-596 
; 355 $220 eases 46-A-15 00-A-596 
5 Note: Data taken from publications of materials producer. 
f its strength well at elevated tem- Alloy 218 (Table 3) has ex- 
‘ peratures up to 400°F. It is cellent resistance to corrosion 
; leak-proof and pressure tight. It and excellent strength and duc- 


also responds well to heat treat- 

ment. It is used for propeller 
‘ gear boxes, gear housings, super- 
chargers, crankcases, accessory 
housings, etc. 

Die Castings. Alloy 13 (Table 
3) has good casting qualities, 
highest fluidity and freedom 
from hot shortness. It has rela- 
tively high strength and good 
corrosion resistance. It is used 
for housings, instrument and ac- 
cessory parts, bomb-rack anch- 
ors, air intake check valves and 
large intricate castings. 

Information given in preced- 
ing paragraph dealing with the 
' use of alloy 43 in sand castings 
_ also is applicable to die castings 
Made from that alloy. 

Alloy 85 (Table 3) has good 
Casting qualities and gives a 
' 800d combination of strength 
and ductility. It is used for 
» housings, instruments and acces- 
Sry parts, cockpit enclosure 
' Parts, de-icing manifolds, brack- 
ets and parts of heavy sections. 
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tility. It does not cast as well 
in intricate castings as alloy 13. 
It is used for fittings and cast- 
ings requiring high strength and 
resistance to corrosion, airplane 
wheel flanges, and brake shoes. 


MAGNESIUM ALLOYS 

The magnesium alloys shown 
in Tables 4 and 5 have the fol- 
lowing applications in aircraft 
construction: 


Permanent Mold Castings. 
Landing wheels, crankcases, 
starter and generator housings. 


Die Castings. Engine rocker 
box covers, shroud tube fittings, 
accessory housings. 

Sand Castings. Engine crank- 
cases, gear cases and covers, en- 
gine nose sections, tail wheel as- 
sembly parts, brake assemblies, 
starter housings, pump housings, 
intake manifolds, oil sumps, sup- 
ercharger rollers, hydraulic 
pump bodies, thrust bearing 
housings, diffuser plates, cam- 
shaft housings, generator hous- 
ings, window frames, pedals, 
wheels, tail forks, de-icer pumps, 
blower sections, engine rear sec- 
tions, automatic pilots, distribu- 
tors, instrument cases and parts, 
control column parts, rear and 
front supercharger sections. 


General Information on Alloys 


To expedite aircraft produc- 
tion and facilitate the manufac- 
ture of light metal castings, a 
concentrated effort is being 
made to reduce to a minimum the 
number of alloys used. This has 
a marked beneficial effect on all 
concerned in the refining, cast- 
ing, heat treating and fabricat- 
ing of light metals. Fewer alloys 
mean less chance for contami- 
nation in the foundry and offer 


Table No. 3 


Composition, Properties and Commercial Equivalents 
of Aluminum Die Casting Alloys 


Composition (Typical) 


Alloy Copper, Silicon, Magnesium, Aluminum, 
Designation per cent per cent per cent per cent 
EEE Deer ee 12 eh Remainder 
_ _ SEE eran een 5 eb Remainder 
eee cere 4 5 —_ Remainder 
ESE eae eee TE a ee 8 Remainder 
Properties (Typical) 
Tensile Yield Charpy Endurance 
Alloy Strength, Strength, Elongation, Brinell Impact, Limit, 
Designation Ib. persq.in. Ib. persq.in, per cent Hardness ft. 1b. Ib. per sq. in. 
13 33,000 18,000 1.8 80 2.0 15,000 
43 29,000 13,000 3.5 65 So: eae 
85 35,000 19,000 2.7 70 2.5 17,000 
218 36,000 23,000 5.0 10.0 17,000 
Commercial Equivalents 
Alloy 
Designation S.A.E. Army Navy Federal 
13 305 57-93-1B Gr. 2 46 A-14 Cl. 1 and 2 QQ-A-591 Cl. 1 and 2 
43 304 57-93-1B 46 A-14 Cl. 3 and 8 QQ-A-591 Cl. 3 and 8 
85 307 57-93-1B Gr.1 46A-14C1.5 QQ-A-591 Cl. 5 
ie 3a ee 6 Ayer 46 A-14Cl.7 OQ-A-591 Cl. 7 
23 














more castings of the same alloy 
that can be heat treated at the 
same time. 

Since a high, strength-weight 
ratio is a prime factor in aircraft 
design, the mechanical proper- 
ties of the alloys are given first 
consideration, machinability and 
corrosion resistance being sec- 
ondary in most cases. 

The popular aluminum alloys 
are the equivalents of alloys 142, 
195 and 355 for sand castings; 
alloys 142, B195 and 355 for per- 
manent mold castings; and al- 
loy 13 for die castings. The pop- 
ular magnesium alloys are the 
equivalents of alloys H and C for 
sand castings, alloy H for per- 
manent mold casting and alloy R 
for die castings. 


Heat Treatment 


ALUMINUM CASTINGS 

Certain aluminum castings, 
through the addition of alloying 
elements, will respond to heat 
treatment which imparts me- 
chanical properties superior to 
the alloys in the “as-cast” condi- 
tion. Various heat treatments 
may be used, depending upon the 
size of castings and the physical 
properties desired. 

As a general rule, the heat 
treatment consists of two proc- 
esses : namely, the solution treat- 
ment, which is carried out in the 
range of 900 to 1000°F., and an 
accelerated age or precipitation 
heat treatment at from 300 to 
600°F. The solution treatment 
is usually done in electric fur- 
naces, since it has been found 
that slight traces of sulphur in 
the furnace atmosphere will ma- 
terially affect the castings, be- 
cause of intergranular embrittle- 
ment which results. Circulatory 
fans are placed in the furnaces to 
provide a uniform distribution of 
the heated air. 

The solution treatment, which 
takes from 6 to 14 hours, is usu- 
ally followed by rapid quench in 
boiling water. Because of the 
strain induced upon the castings 
as a result of the quench, intri- 
cately designed castings are like- 
ly to crack. In such cases, the 
quench must be eliminated, with 
the resultant lowering of me- 
chanical properties. 

In a period of 3 to 4 months 
after solution treatment, cast- 
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Table No. 4 
Classification of Magnesium Alloys According to Characteristics 
Heat-Treatable Alloys 





Alloy Casting 
Designation Process 
G | Fe acov and -— - 
AM_240 | a 7 ; 
Ph and 
AM-241 a 8.0 0.10 
B 
AM-246 Sand 12.0 0.10 
S 
AM.260 Sand 9.0 0.10 
H pond and 
# —— 
AM-265 6.0 0.20 3.0 
M is 
AM-403 Sand 1.2-2.0 
K 
AM_230 } 10.0 0.10 0.5 
R 
AM 263 } » 9.0 0.20 0.6 


ings will undergo an ageing re- 
action, resulting in an increase in 
tensile strength, yield strength 
and hardness, with a decrease 
in ductility. This precipitation 
hardening proceeds rapidly at 
first, and, for all practical pur- 
poses has sufficiently progressed 
after 3 or 4 days to give expected 
solution treated properties. 
Complete ageing may be accel- 
erated by a precipitation heat 
treatment. This may be done in 
either an electric or gas-fired 
oven and consists of an inter- 
mediate age or over-age. The lat- 
ter treatment is given castings 














_ Composition, per cent (Typical) ————— 
Alum, Mang. Zinc Silicon Magnesium 


Characteristics 


Remainder Moderate tensile strength 
and leak-proofness 


Remainder High impact strength and 
high ductility 


Remainder High hardness, high yield 
Strength and low elonga. 
tion 


Remainder Soundness and leak-proof- 
ness and requiring high 
strength. Pressure tight 
castings 


High physical 


properties 
and fine grain 


Remainder 


Non-Heat-Treatable Alloys 


0.3 Remainder Good stability and welding 


Max. characteristics 


Remainder Thin walled die castings of 
moderate strength 


Remainder Good strength die castings 
(general) 


where complete stability and 
maximum tensile strength are 
desired. 

In cases where stability of the 
material is desired and where 
maximum physical properties are 
not necessary, a simple precipi- 
tation treatment may be en- 
ployed, which consists of about 
a 450°F. age for a period of 6 
to 8 hours. 


MAGNESIUM CASTINGS 


Certain magnesium alloys also 
respond to similar heat treat- 
ments. For solution treatment, 
the castings are heated in a cir- 


Table No. 5 
Typical Physical Properties of Magnesium Alloys 
AM-246 
. ? AM-240 and G, AM-241, andB, Am-260 and (, 
Alloy Designation— H.T.* H.T.A.** a.2 TA. a7. Hae 
Tensile Strength, lb. per sq. 34000 33000 32000 38000 38000 
Yield Strength, lb. per sq. 19000 11000 20000 14000 2000 
Elongation, per cent .................... 1.0 10.0 0.5 10 3.0 
Shear Strength, lb. per sq. in... ee 22000 18000 19000 20000 22000 
Charpy Impact, ft. Ib. -cccccccccssccccccccce | coseee Ri 2.2 0.5 Es 0.8 
Brinell seneiaienes 52 9 48 85 61 78 
Endurance Limit, lb. per sq. in. ......10000 8000 7500 7000 10000 10000 
AM-230 AM-263 AM-403 
: . AM-265 and H, and K, and R, and HM, 
Alloy Designation— Bea. rau. As-Cast As-Cast As-Cast 
Tensile Strength, lb. per sq. in. ................37000 37000 30000 33000 14000 
Yield Strength, Ib. per sq. im. -..--cceccccscce--- 12000 18000 22000 20000 4000 
Elongation, per cent .. ; 10.0 4.0 1.0 3.0 5.0 
Shear Strength, lb per sq. in.................0-.---- 18000 19000 OS ere 11000 
i ES EM ce ticistimicccctnnceion Oe i. Beh ° $$$. ques = ceinese oe 
Lo ae 53 ‘69 68 66 33 
Endurance Limit, lb. per sq. in. ......-........... 10000 a a 
Commercial Equivalents 
Alloy A.M. A.M.S. Navy Army S.A.E. 
ren 288 4434 M112 Alloy 17 Senses 500 
G 240 
4420A 
H 265 4422A M112 Alloy 4 57-74-1C 50 
4424A 
K 230 M369 es | 
M 403 0 gS” BS a re 
R 263 4490 M369 11319 501 


* Solution Heat-treated. 
** Solution Heat-treated and Aged. 
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culating-type furnace to a tem- 
perature of 730 to 760°F. for a 
period of about 20 hours. Unlike 
aluminum, however, it is not nec- 
essary to quench the castings 
after solution treatment. The 
properties are obtained by a 
quick air cool. The ageing or pre- 
cipitation heat treatment takes 
place at 350°F. for 16 to 20 hours. 

At the solution treatment tem- 
perature, especially in the case 
of alloy C, which requires the 
highest temperature, there is a 
danger of scorching of the cast- 
ings. Therefore, it is advisable 
to introduce atmospheric con- 
trol; usually an atmosphere of 
sulphur dioxide. Since traces of 
sulphur are detrimental to the 
heat treatment of aluminum cast- 
ings, they should never be heat 
treated in a furnace containing 
sulphur fumes from a previous 
magnesium heat. 


Corrosion Protection 
ALUMINUM CASTINGS 

Several chemical treatments 
have been developed for improv- 
ing the appearance and corrosion 
resistance of aluminum castings. 
The most widely used for air- 
craft parts is an electrochemical 
method for forming an alumi- 
num oxide film, known as anodiz- 
ing or Alumiliting.* Castings to 
be treated by this process are 
first thoroughly cleaned and then 
suspended from the anode into 
an electrolyte composed of 5 to 
10 per cent chromic acid or 15 to 
18 per cent sulphuric acid. The 
latter electrolyte is the Alumi- 
lite process and, because of the 
porous condition of the oxide 
film, provides a method of dyeing 
the casting to produce any de- 
sired surface color. These proc- 
esses will make aluminum resist- 
ant to better than 700 hours ex- 
posure in a 20 per cent salt spray 
solution. Dimensional changes 
from the above treatments are 
about 0.0001 or 0.0002-in. and do 
not, therefore, materially affect 
threaded or other close tolerance 
surfaces. 

A chemical treatment, known 
a the Alrok* treatment, has 
been developed where a less re- 
sistant coating can be used and 
where a less expensive process is 
desired. Electrical generating 


=. 
*Patenred process. 
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equipment is not necessary and 
production costs are lower. This 
process is used extensively as a 
paint base, since the surface 
coatings are not as thick or 
as abrasive resistant as the elec- 
tro-chemical coatings. 


MAGNESIUM CASTINGS 


An anodic treatment for mag- 
nesium castings has been de- 
veloped and is known as the 
PT13 treatment, which is the 
Navy Aeronautical Specification 
for the process. The castings, 
after cleaning, are anodized in an 
electrolyte of dilute sodium di- 
chromate and monosodium phos- 
phate by passing an electric cur- 
rent through for about 30 min- 
utes. The most commonly used 
magnesium alloys should with- 
stand approximately 200 hours 
salt spray when given this treat- 
ment. 

Chemical treatments of mag- 
nesium, which have been de- 
veloped by two suppliers of mag- 
nesium metal, are more widely 
used than the electrochemical 
anodic treatment. 

Rough castings and wrought 
stock generally are given a 
chrome pickle treatment, which 
consists of a short-time dip in a 
solution of sodium dichromate 
and citric acid. The treatment 
passivates and slightly etches 
the surface of the metal, which 
gives, as a result, a surface well 
adapted for painting. Because of 
the etching effect of the solu- 
tion, about 0.001-in. of metal will 
be removed, making this process 
impractical on finish machined 
parts. It does, however, have the 
advantage of very low dielectric 
properties, which are necessary 
in one-wire electrical systems. 

Finish machined castings usu- 
ally are given an alkaline dichro- 
mate treatment, consisting of a 
dip in dilute hydrofluoric acid, 
followed by boiling in sodium 
dichromate. An improved modifi- 
cation of this process involves 
boiling the castings after the 
hydrofluoric acid dip in a solu- 
tion of ammonium sulfate, 
sodium dichromate and ammonia, 
and sealing this coating in a di- 
lute solution of boiling arsenous 
oxide. When the dichromate 
treatments are used, a high di- 
electric film is formed which 


must be removed if electrical 
conductivity between assembled 
parts is desired. 


Impregnation 

There are often applications of 
magnesium or aluminum cast- 
ings where pressure tightness is 
necessary, and frequently cast- 
ings which are otherwise satis- 
factory are subject to rejection 
because of seepage when pres- 
sure tested. 

Several methods have been de- 
veloped for impregnating porous 
castings, wherever this method 
of salvage is acceptable. Solu- 
tions of sodium silicate, lacquer 
or bakelite are generally used for 
aluminum castings, and china- 
wood oil or lacquer for mag- 
nesium castings. 

The process consists of a pre- 
bake to drive the moisture from 
the castings, after which they are 
placed in a pressure chamber 
which is evacuated. The impreg- 
nated solution is then allowed to 
flow into the chamber, covering 
the castings, after which pres- 
sure is applied to force the solu- 
tion into the evacuated pores. 
The castings then are removed 
from the pressure chamber and 
baked to harden or polymerize 
the solution as the case may be. 
After baking, the castings are 
sandblasted and pressure tested. 
Castings showing visible blow 
holes or other large defects are 
never given this treatment. 
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Did you know that practically 
all insulating refractories are 


- sized on cutting tables after they 


have been fired? 
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Questionnaire now being used in the Chicago Metropolitan area in conjunction with their 
plant protection code based almost entirely on the A.F.A. Code. (See article, p. 27.) 


OFFICE OF CHFEF OF INDUSTRY, OFFICE OF CIVILIAN DEFENSE, CHICAGO METROPOLITAN AREA 





PLANT PROTECTION INSPECTION REPORT 








Name of Plant > No. of Employees 
SEES one) ee oe EOE 
Party Interviewed ........................ SEINE oe eae eee ee. PN WG ei cieciscckes 








Has a copy of Code been received ? .............eeseeceeesesceneeneeee I dies icddnlesdcsicieeiebtebsindnshilieccncwcsoaasonted Ek, A 
Is the plant doing any war work?.....00.00.0..........:0000 Working how many shifts?...........0..0.000..0....... How many days ?........0.........:ccccu 


POLICE: Has plant personnel been investigated ? ..................:ccsscsecceceeeeees * .Fingerprinted? ...................- 
ae eepeevees wemuirea Go. weer identification badges 7 ....................:...<s.<0..-c.ccsccsseceossecssscsecsecsecosesseecsecsentsecevecsencenececseneoccseezeceee 





Are plant visitors checked and identified ? ...................ccccccsssessseescecceeeeseeeceseseceeseeeee NN a a 





Has a plant defense coordinator been appointed ? ..0..............cccccecceeeceeccecceseeceesceececseceeeeee ee ae 
Is there a plant police department ?.....0......0....cccceceeeeeee MOE ssc cescssebccasccened ST oserss tocncraaed Deputized ? 
NOR.” OUUNIONTP’ GOETNINNOUOO 9 coos a oc encacocecascesce casdcdncoecdeessecéccasesscerccseccsccsscsecnsccsecesecccceucsecnesevsssescesceseses 
EES EE COE ORL TEE ETT SS Ee eee ee eee 
Are all gates and entrances guarded ?....0.............c.sccsscsscessessesesecsecssccetecsececeeeeeees Number of entrances................................c0-..- 
Are trucks, vehicles, freight cars and boats inspected on arrival ?................ 














FIRE: Construction: Fireproof........................ SAE RE eres | EE oe rar a eee ae: WUROE DBs: <5 cccnessss eee 
SNA 1 sccpasatnscadbe svciigyansvseeguoedensdce socavccubonnesocssonveseesécnecsscensiesscousssooesiees I ee OT NS 
a keds Paved savas tde ecuugiiea amen Soecupiatnsuiin ep cboenescnoseesebgusoecevedicsdboneisvssseevesessianebh 
Is there a plant fire department ’?............... Bes ciel os oe How many full-time firemen ?.....................0....00..00020.- 
Number of voltiteer firemen. .....................cccccccccceseeeceseeceeseeees EE Eee aE 
te aiue of fire department adequate for all emergencies 7....................--.0c..c..coccoccoccscccccecscccccscccceverecesenesssscceccceneee MES Renee S 
pe | 5 DS MOTIREICE VRIVOR- GPO GE BORIER 2 ..........-...<-.-..-s0cccnescsecsecccsveesecesecsereersesesssstecue 
er ee en SE IOS SIVOGT WIVES DININIY MIALKO 9 ..........,-....-.<-5..cec<cscceccs<cocescocsecqecscccscecscceccececssececsecscendsctocesceccsteccoscecsecsecscenenscocesoseessesse 
Are there sufficient hose connections? DE onic acticin cncneree |g | hee 
il ile enireicnleasinivenctionsiniivecosblaslonssdabadeewibenineinececsscsonacsnecoeneesiasassbic 
i x25 ss dds oven doasneevnbsnescbansdoceoasonsobececsnsescessa Are they sealed ?........ 
Are they in working order?........0..000..00..cccceceeeeee i Oe IE AE RES A OSC ERAT 
Are there sand boxes and shovels on roofs ?oo............cccccccccesscesccesseeceesceseesseeeeeeesees eS i. ) es 
a SN ot a Sis cas Sucedsmndiedas nscewed tnedocussseenss obibaceisedscdsedssdocssbsteeveonsessiooae 
Are there gas masks for any toxic gases and fumes to be encountered ? ..............-.:0--cceccessceccecceneeescesccescesenscesesesenececsceessecsessceacencecsesecseesneee 
5 a Ia spaces ncncavsenevaduvnwsecs Sockest doe scesabobbacipepepsoebicconesicevoceeiese 4 cioleaksceeeee 
De aes ae cee ameeeuens made by plant organization ?...................<..................-..ccecceccccccscsoecesessoccecscessccssececeseccecccscsccocecscceseesscesesecscsevecserent 
NT -__. :-s-c estes mssoninindeoeseesaguonn nevoniiosne eponeessiensesvonboseceseesenseereosesoussesoencesesesessoesenesoneteiennenns 
Have fire watcher stations been located on highest roofs ?o.................ccccescceeceeceeseeeececeesceeeececeoees ee 
cee ae iii pbisidhhlssvovoesoaasintssinonesibacendaeennnbetitinhtensionueseen 
YOUR ay Oy iy 1) (re i ni ain 
MEDICAL: Is there a dia, medical department ?............0........... ea a ne i. earner 
Number trained in Red Cross First Aid.. pees. are pee ea ACR TERETE 
BI, Gr, IN nase socscccnscopceceseceresocsscceccesson Are pom properly located around plant ? 20.22.22... eeeceeeeeeeeeceeees 
ENGINEERING: Is there a plant engineering chief ?oo........0000.0.0-.-...2cc:cecceececcesceecescoteeee |  _: ee ea ae ee eee. 
TL 2. sa veensetibnsiasvnatinsevseescepetecetinntsanese; sebeoseesensusesesenssnacsentesoteessorvssncoussssssesgevescosstassinini” 
Sees eee GOGO: UNE @OMININONEL POET PTOVIGOUT..............-.-..---.--c.<<c..c0cs-cceccsescoccoccceccvcsoocsscssecceccsessecscenscecsecsenscececsssncensoeses 
Are all substations, power houses and boiler houses under lock and key ?.....................c-ccscceccssseseeseeeeseenee ceeeeeees ee eT RT 
Ave Temces NOCOESATY GFOUNAG Plant F.........................ccccccccccccsccecesscecccceoesccsceensseeeess Ny I asco sscsiscccda dese cseses dscns 
Are gas, water and electric utility entrance valves and switches to plant properly identified ?........... UAT AS EROS OOP 
Se 856s ss sacctidgbcodovssune etene balerecocueecsvces ppecucesecceecdessadceteeressecveseceveces 
BLACKOUT: Are there operations that produce fire and glare visible outside ?o.......................ccccescsseseeceeeeseneeeceseeeeeeeeees 
Have means been provided for blacking out the fire and glare in an emergency ?.....................scecceccesceceeeeeceoeeeseesceeeceneees 
ils lesiooveneberrisbtsdnbennsiensnhoinbssdaioncensenctsnss 
Has the plant worked out details for a blackout if’ official sein IN oooh aoc ce casa dee secaces kel ccd gceptoceosiaoeiioole 
ee ee en Ue ONES UNUNS BORGES T  q................ccecrersecnceessesocnsecsoscesessesescoerssssnsensosecssetbeontceccsesesesssesocencesecseees 









































ooweneeeeet 





If plant has not started any protection program when will it do 80?................ccc:ss0 
When should the plant be interviewed again? .oo0..0.oo...ececeeeecceeeceeeeeee 





What is your general impression of their plant protection efforts ?....... 
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Australian Foundrymen 
Form Own Association 


HE first annual volume of 

the Proceedings of the new 
Institute of Australian Foundry- 
men, covering the years 1939-40, 
was recently received by A.F.A. 
and contains interesting data on 
formation of the society, as well 
as a number of papers on foun- 
dry practice presented at the 
frst annual meeting, April 17, 
1940. 


A number of interesting papers 
were presented before the 1940 
annual meeting, dealing with 
electric furnace melting, steel 
and non-ferrous foundry prac- 
tice, sand testing, production and 
uses of pig iron and coke, 
cupola practice, and iron foun- 
dry developments. 

Copies of the first annual pro- 
ceedings of the Institute of 
Australian Foundrymen may be 
obtained from A.F.A. at a cost 
of $3.00. 





A.F. A. Plant Protection Code 
Getting Widespread Recognition 


HEN the A.F.A. Safety 

and Hygiene Codes Com- 
mittee, under the able and tire- 
less leadership of Jas. R. Allan, 
International Harvester Co., Chi- 
cago, prepared the Wartime 
Plant Protection Code, it had 
one purpose in mind. That was 
to provide the foundry industry 
with a simple, practical and in- 
expensive method for safeguard- 
ing vital castings production, 
and the properties and em- 
ployees necessary for turning 
them out. The splendid code 
that was formulated, quickly ap- 
proved by the Office for Civilian 
Defense in Washington, proved 
a model of its kind and has since 
been recognized as such through- 
out the industry. 


Now, thanks to the valuable 
work of Chairman Allan in fur- 
ther spreading the gospel of 
plant protection, the code is be- 
ing used as the basis for similar 
codes in a number of vital de- 
fense areas. “Jim” Allan has 
been called on many times to dis- 
cuss methods of plant protection 
before executives of individual 
plants, as well as before officials 
of important civic bodies. He 
now reports that the State of 
Wisconsin, Citizens’ Defense 
Corps, has adopted a code based 
Primarily on the A.F.A. work, 
and soon will distribute it to all 
industrial plants in that state. 

Recently “Jim” Allan was in- 
Strumental in formulating a code 
for the Chicago Metropolitan 
area, and a definite, practical 
method of following it up. A 
Plant protection inspection re- 
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port in the form of a question- 
naire, reproduced on the oppo- 
site page, has been prepared and 
will be filled out by city firemen 
in personal contacts with rank- 
ing executives of each industrial 
plant in the area. These ques- 
tionnaires then will form an ac- 
curate basis for checking on the 
facilities of each plant, with a 
view to their prompt correction. 

Thus the A.F.A. code bids fair 
to form a basis, as well it might, 
for a nationwide formula for 
plant protection in wartime, the 
need for which has been greatly 
emphasized by the recent F.B.I. 
round-up of spies and potential 
saboteurs. 





1942 Brazilian Paper 
Author Joins U. S. Navy 


A. HUNNICUTT, for- 
e merly associated with In- 
dustrias Chimicas Brasileiras, 
Soa Paulo, Brazil, and a member 
of the South American foundry 
delegation at the 1942 convention 
of A.F.A., has been appointed 
Lieutenant, Junior Grade, in the 
United States Navy, and now is 
assigned to the office of the Navy 
Department, Washington, D. C. 
Those who attended the Cleve- 
land convention may recall that 
Mr. Hunnicutt presented there, 
at the special Western Hemis- 
phere Foundry Conference ses- 
sion, a paper dealing with the 
Brazilian castings industry. 

Mr. Hunnicutt was connected 
with the Brazilian organization 
for a number of years, as metal- 
lurgical engineer. It has since 


H. A. Hunnicutt 


been learned that he had re- 
turned to the United States at 
the time of the 1942 A.F.A. Con- 
vention with the specific inten- 
tion of entering the Navy. His 
years of residence in Brazil en- 
abled him to present a very inter- 
esting paper outlining the meth- 
ods and needs of the foundries 
in that and other South Ameri- 
can countries. 





Retired “Old Timer,” 
Jas. Millar, Dies at 67 


AMES MILLAR, active in the 
foundry industry for over half 

a century, and for 35 years gen- 
eral superintendent, Buffalo 
Foundry & Machine Co., Buffalo, 
N. Y., died June 29 at his Buffalo 
home. Born in Glasgow, Scot- 
land, in 1875, Mr. Millar served 
his molder’s apprenticeship in 
Scotland and worked in leading 
marine shops on the Clyde river, 
coming to the United States in 
1900. He worked in a number of 
the larger foundries in this coun- 
try and was known for his pro- 
ficiency in making large and dif- 
ficult castings. In 1937 he retired 
from the Buffalo concern and de- 
voted his remaining years to the 
raising and flying of homing pig- 
eons, at which he was an expert. 





Tin Bronze Specification 
Changed — A.S.T.M. Tentative 
Specifications for Tin Bronze 
and Leaded Tin Bronze Sand 
Castings A 143-41T have been 
changed. Specifically, the copper 
content has been changed to a 
minimum of 86.50 per cent with 
no maximum, and the maximum 
iron and phosphorus percent- 
ages allowable have been 
increased to 0.25 and 0.05 per 
cent, respectively. In addition, 
the minimum elongation require- 
ment for Alloy 2A now is 22 per 
cent instead of 20 per cent. 
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*F, C. Williams, Inc., Dearborn, Mich. 


*The Plessisville Foundry, Plessisville, 


Robert B. 


New Members 


Thirteen may be an unlucky number for some folks, but it proved lucky for the Northern California 
Chapter this time—leading this month's New Member list with 13, all from one foundry company. 


(June 16 to July 15, 1942) 


Conversions 
Sustaining from Company 


Caterpillar Tractor Co., Peoria, Ill. (M. J. Gregory, 
Factory Mgr.) 

Crane, Limited, Montreal, Que., Canada (W. Baxter, 
Gen. Supt.) 

Snyder Foundry Supply Co., Los Angeles, Calif. 
(George W. Effinger, Vice Pres.) 


Company from Personal 


Badger Malleable & Mfg. Co., South Milwaukee, Wis. 
(A. J. Ricker, Pres.) 

Canada Metal Co., Ltd., Toronto, Ont., Canada (James 
Dalby, Supt. Fdry. Div.) 

Hart-Carter Co., Minneapolis, Minn. (O. K. Mayhew, 
Superintendent) 


Chesapeake Chapter 


Lloyd G. Jordan, Molder, Norfolk Navy Yard Foun- 
dry, Portsmouth, Va. 

Robert E. Lyons, Bureau of Ships, Navy Dept., Wash- 
ington, D. C. 


Chicago Chapter 


Paul J. Bauman, Plant Supt., National Bearing Metals 
Corp., Chicago, Ill. 

Eugene Mannion, Beardsley & Piper Co., Chicago 

Neil Rohn, Asst. Supt., National Bearing Metals Corp., 
Chicago ' 

Cincinnati Chapter 

John M. Gardner, Jr., Foundry Practice Unit, Wright 
Aeronautical Corp., Lockland, Ohio 

E. N. Wirthlin, Pres., The Wirthlin-Mann Co., Cin- 
cinnati, Ohio 


Detroit Chapter 


Ford Airplane Apprentice School, Willow Run Plant, 
Ford Motor Co., Willow Run, Mich. 

(Francis C. 
Williams, Pres.) 

Earl E. Woodliff, Foundry Sand Service Engineering 
Co., Detroit, Mich. 


Eastern Canada and Newfoundland Chapter 


C. F. Pascoe, Works Mgr., Canadian Car & Foundry 
Co., Ltd., Longue Pointe Works, Montreal, Que. 
Que., Canada 

(Lucien Dancause, Supt.) 


Metropolitan Chapter 


*Universal Foundry Company, Inc., Paterson, N. J. (Louis 


D’Annunzio, Jr., Pres.) 


Northeastern Ohio Chapter 


G. C. Brewster, “L” Plant Tech. Dept., Aluminum Co. 


of America, Cleveland, Ohio 


Northern California Chapter 


Leo Belletti, Appr. Molder, Enterprise Engine & 


Foundry Co., So. San Francisco, Calif. 


Ernest W. Boynton, Molder, Enterprise Engine & 


Foundry Co., So. San Francisco, Calif. 


James V. Farace, Cleaning Room Foreman, Enterprise 


Engine & Foundry Co., So. San Francisco, Calif. 


George E. Fogarty, Foreman, Enterprise Engine & 


Foundry Co., So. San Francisco, Calif. 


Edward High, Appr. Coremaker, Enterprise Engine & 


Foundry Co., So. San Francisco, Calif. 


Arvid D. Hoxie, Coremaker, Enterprise Engine & 


Foundry Co., So. San Francisco, Calif. 


Duane E. Johnson, Appr. Molder, Enterprise Engine 


& Foundry Co., So. San Francisco, Calif. 
ohnson, Molder, Enterprise Engine & 


Foundry Co., So. San Francisco, Calif. 


Rudolph E. Kelly, Coremaker, Enterprise Engine & 


Foundry Co., So. San Francisco, Calif. 





*Company Member. 


Vladimir P. Kopeikin, Cleaning Room Foreman, Enter- 
prise Engine & Foundry Co., So. San Francisco, 
California 

R. O. Kramer, Asst. Plant Mgr., Enterprise Engine & 
Foundry Co., So. San Francisco, Calif. 

Hugh F. Prior, Asst. Melter, Enterprise Engine & 
Foundry Co, So. San Francisco, Calif. 

Fred Alvin Steele, Supv. Coremaker, Enterprise Engine 
& Foundry Co., So. San Francisco, Calif. 


Ontario Chapter 


Benton Dixon, Sales, Secy., Dominion Wheel & Foun- 
dries, Ltd., Toronto, Ont., Canada 

E. J. Langan, Plant Mgr., Canada Metal Co., Ltd. 
Toronto, Ont., Canada 

George W. McCrae, Mech. Engr., John McCrae 
Machine & Foundries Co., Lindsay, Ont., Canada 


Philadelphia Chapter 


Rudolph R. Ashman, Molder Foreman, Bethlehem Steel 
Co., Bethlehem, Pa. 

H. W. Brown, Dist. Mgr., W. W. Sly Mfg. Co., Phila- 
delphia, Pa. 


Quad-City Chapter 
*Canfield and Clark, Dallas City, Ill. (Don Clark, Co- 
Partner) 
Charles A. Davis, Purch. Dept. Engr., Caterpillar 
Tractor Co., Peoria, Ill. 


St. Louis District Chapter 


E. Eugene Ballard, National Bearing Metals Co., 
St. Louis, Mo. 


Southern California Chapter 


W. A. Dougherty, Mgr., Universal Cast Iron Pipe & 
Fittings Co., Los Angeles, Calif. 

Robert E. Popperwell, Patt. Shop Foreman, Reliable 
Iron Foundry, Los Angeles 


Western New York Chapter 


John T. Domanski, Core Room Foreman, Worthington 
Pump & Machinery Corp., Buffalo, N. Y. 

*Medina Stamping & Machine Co., Inc., Medina, N. Y. 
(Leo E. Collins, Pres.) 

*National Gypsum Company, Buffalo, N. Y. (R. BR. 
Rychener, Industrial Sales Div.) 

H. Oliver Pels, Brass Fdry. Foreman, Harrison Radi- 
ator Div., G.M.C., Lockport, N. Y. 

Leslie C. Thellemann, Secy., Inter-Allied Foundries of 
New York State, Buffalo, N. Y. 


Wisconsin Chapter 


Dell R. Dennis, Patt. Foreman, Allis-Chalmers Mfg. 
Co., West Allis, Wis. 

Robert J. Dillon, Lieutenant, U. S. N. R., Asst. to 
Resident Inspector of Naval Materials, U. S. N. 
Milwaukee, Wis. 

Clemens Kolinski, Core Foreman, Allis-Chalmers Mfg. 
Co., West Allis, Wis. 

Frank A. Myers, Facility Engr., War Department, Pro- 
duction Service Division, Chicago Ordnance District, 
Milwaukee Sub-Office, Milwaukee, Wis. 

O. T. Nelson, Bldg. Engr., Industrial Comission of 
Wisconsin, Madison, Wis. 5 

Arthur J. Schwai, Inspector, Army Air Force, Mil- 
waukee, Wis. 


Outside ‘of Chapter 


*Netherton Iron Works, Holly Hall, Worchestershiré 
England (O. F. Grazebrook, Mer. Dir.) 

*The Charles Parker Co., Meriden, Conn. (Charles 8. 
Parker, Pres.) 

Public Library of South Australia, Adelaide, South 
Australia j 

Henry H. York & Co., Pty. Ltd., Sydney, Australia 
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Southern California's 
Final Season Meeting 


By E. M. Hagener,* Los Angeles, Calif. 


ITH the emphasis on local 

defense, the Southern 
California chapter held its final 
meeting of the season June 16 
at the Clark hotel, Los Angeles. 
Officers who served during the 
past year, headed by President 
B. G. Emmett, Los Angeles Steel 
Casting Co., Los Angeles, pre- 
sented their reports, and newly 
elected officers and directors 
were installed. 

Newly elected Chairman Earl 
Anderson, Enterprise Iron 
Work, Los Angeles, then took 
the chair and introduced the first 
guest speaker, Lon Ashman, who 
gave a brief talk on the pig iron 
situation on the Pacific Coast. 
Announcement also was made 
that the summer party would be 
held Saturday, July 25. 

Guest speaker of the evening 
was C. B. Tibbetts, president, 
Los Angeles Steel Casting Co., 
Ltd., and president of the Los 
Angeles Chamber of Commerce. 
Mr. Tibbetts discussed plant pro- 
tection with special emphasis on 
the foundry problems in meeting 


*General Metals Corp., Los Angeles, and 
Secretary, Southern California chapter. 


blackout conditions on the Pacif- 
ic Coast. He stated that plans 
now are being formulated to the 
end that practically all industries 
in Southern California would be 
able to offer air-raid protection 
for their employees, and also 
would be able to assist in the 
camouflage blackout program. 
Some discussion regarding civil- 
ian defense operations followed. 





Cincinnati Has Outing 
And Elects Directors 
By Henry M. Wood,* Cincinnati, Ohio 


EMBERS and guests of 

the Cincinnati chapter held 

their annual stag outing and elec- 
tion of directors June 16 at the 
Hyde Park Golf and Country 
club, with fully 200 present. The 
afternoon was given over to golf 
and a baseball game between the 
Foundrymen and Vendors 
(which, incidentally, the Found- 
rymen won, 17-3, the game being 
called at the end of six innings). 
Following a buffet dinner, 
Chairman W. M. Ball, Jr., Edna 
Brass Mfg. Co., presided at the 
election of Directors, the follow- 
ing being selected to serve for 3 





*W. W. Sly Mfg. Co., and Secretary, 
Cincinnati chapter. 





years: William W. Beiser, Re- 
liance Foundry Co.; Wm. Gil- 
bert, Jr., Buckeye Foundry Co.; 
David L. Longeuville, Wright 
Aeronautical Corp.; William A. 
Rengering, Cincinnati Milling 
Machine Co. 

Previously elected Directors: 
W. M. Ball, Jr.; L. A. Gosiger, 
S. Obermayer Co.; Charles R. 
Hilb, H. Kramer & Co.; H. W. 
Kautz, Cincinnati Milling Ma- 
chine Co.; E. H. King, Hill & 
Griffith Co.; Martin F. Milligan, 
The Lunkenheimer Co.; J. W. 
Nichols, Ingersoll-Rand Co.; 
Henry M. Wood. 





Cement Molding Topic 
Of New England Group 


By Merton A. Hosmer,* Boston, Mass. 


IGHTY members and guests 
of the New England Found- 
rymen’s Association gathered at 
the Engineers Club, Boston, on 
June 10 for their regular meet- 
ing, and to hear an interesting 
talk on cement molding in the 
foundry. Presiding officer was 
President Raymond F. Meader, 
Whitin Machine Works. 
Charles A. Sleicher, New Eng- 
land Butt Co., Providence, R. I., 


*Hunt-Spiller Mfg. Corp., and Reporter, 
New England Foundrymen’s Association. 


Here and there at the annual stag party of the Cincinnati Chapter, June 16. Top Row, 
Left to Right: (1) "Lineup" for the baseball game, Foundrymen vs. Vendors; (2) Geo. 


Black, L. Naberhaus, Gil Bohn, Dick Rowe; (3) and (4) 


"Play Ball." Bottom Row, Left to 


Right: (1) Don Mauer, J. W. Nichols, L. A. Gosiger, Billy Gilbert; (2) F. Lloyd, R. Haskell, 
J. C. Gysin, W. Appel, H. Oberhelman; (3) C. Milligan, Russ Whitehead; (4) Wm. 
Beiser, F. Hutchinson, C. H. Gysin, Hy Chisholm; (5) H. Greek, R. Schlagle, Chas. E. 
Koehler, Earl H. Thompson. 


(Photos courtesy Ed. H. King, Hill & Griffith Co.) 











Portrait of an A.F.A. Chapter at its annual summer outing . . 




















f 


(Photos courtesy Sterling Farmer, Sand Products Corp.) 


. the Northeastern Ohio 


Chapter taking time off from war production work for a relaxing day in the open, includ- 
ing baseball, golf, kibitzing, and general sociability. Bottom right—Jack Tressler, Hickman 
Williams & Co., Cleveland, president of the chapter, reads a few announcements. 


was the guest speaker, who pre- 
sented a paper on the use of 
cement in molding castings, par- 
ticularly large castings such as 
lathe beds and bases. Some of the 
advantages claimed for the proc- 
ess were speed, quality of cast- 
ings, economy, and relief of 
crowded core or mold drying 
ovens. The mixture discussed 
by the speaker consisted of 89 
per cent sand and 11 per cent ce- 
ment, by volume. 


Mr. Sleicher presented details 
for molding with cement, stating 
that any good quick-drying ce- 
ment is satisfactory, molds being 
dried for 72 hours at 70 degrees 
Fahr. regardless of size of mold. 
The mold surface, he stated, 
usually is given several coats of 
blacking. Large sections are rein- 
forced to prevent cracking at 
corners. 


During the evening the chapter 
paid tribute to Frederick H. 
Franklin, who died recently, 
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through a resolution prepared by 
a special Committee on Resolu- 


tion headed by R. F. Harrington, 
Hunt-Spiller Mfg. Corp. 


Blackouts Forgotten at Northern 
California’s Big Annual Meeting 


By George L. Kennard,* San Francisco, California 


RECORD attendance of 166 
members, ladies and guests 
of the Northern California chap- 
ter celebrated the annual meet- 
ing, held June 12 at the Hotel 
Claremont, San Francisco. Retir- 
ing Chairman E. M. Welch, 
American Manganese Steel Co., 
Oakland, performed the duties of 
master of ceremonies in fine 
style. In appreciation of his serv- 
ice during the past year, he was 
presented with a gift on behalf 
of the chapter. Past Chairman 
Ivan L. Johnson, Jr., Pacific Steel 
Casting Co., Berkeley, made the 
presentation. 
*Northern California Foundrymen’s Insti- 


tute, and Secretary-Treasurer, Northern Cali- 
fornia chapter. 


The real business of the eve 
ning was the election of new of- 
ficers and directors, the report of 
the Nominating Committee being 
presented by S. D. Russell, Phoe- 
nix Iron Works, Oakland. The 
slate was accepted unanimously, 
the following being elected for 
the coming year: 


Chairman, F. A. Mainzer, Pa 
cific Brass Foundry of San Fram 
cisco, San Francisco; Vice-Chaif- 
man, H. A. Bossi, H. C. Macaulay 
Foundry Co., Berkeley; Secré — 
tary-Treasurer, George L. Ket 
nard; Directors (2 year terms): 
Fred L. DeSanno, DeSanno 
Foundry & Machine Co., Oak 7 
land; J. F. Driscoll, Rincon Irom 
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& Brass F oundry, San Francisco; 
' B.C. Noah, San Francisco Stove 
Works, San Francisco; E. M. 
Welch, American Manganese 
Steel Co., Oakland. 


Directors continuing to serve: 
Howard I. Detro, American Rad- 
jator & Standard Sanitary Corp., 
Richmond; Ivan L. Johnson; 
§. D. Russell; Richard Vosbrink, 
Berkeley Pattern Works, Berke- 
ley. 
| Following the elections the 
| new officers and directors gave 
short talks of acceptance, after 
which dancing became the sole 
activity until a satisfactorily late 
hour, without fear of blackout 
problems. 





Officials who participated in the program when the Navy presented the Navy "E" flag 
to the Howard Foundry Co., Chicago. Left to right—A. P. Rankin, Manitowoc Ship- 
building Corp., Manitowoc, Wis.; Rear Admiral W. C. Watts, Washington, D. C.; F. C. 
Howard, vice president of the Howard organization; Lt. Comm. W. R. Ignatius, Manitowoc. 


Howard Foundry Wins Navy “E” 
for Its Non-Ferrous Production 


NCE again the importance 
of the foundry in our war 
program was emphasized when, 
on July 9, the Navy’s Bureau of 
Ordnance presented the famed 
Navy ‘E” flag for excellence in 
ordnance production to the How- 
ard Foundry Co., Chicago. Thus, 
the Howard company, with its 
plants in Chicago and Aurora, 
became one of the first exclusive 
non-ferrous foundries in the 
country to receive the coveted 
pennant. 
Presentation was made at a 
special flag-raising ceremony at 


the plant, attended by some 1,200 
company executives, Naval offi- 
cers, city officials and employees 
and their families. Rear Admiral 
W. C. Watts (Retd.), Washing- 
ton, D. C., presented the pennant 
on behalf of the Navy, and 
praised the company for its 
quality and production record in 
turning out submarine shipbuild- 
ing parts. A. P. Rankin, Mani- 
towoc Shipbuilding Corp., Mani- 
towoc, Wis., acted as master of 
ceremonies, introducing the 
speakers and officials present. 
These included F. C. McGuire, 


Flag raising ceremony at the Howard Foundry Co., Chicago, when the non-ferrous 
castings producer received the coveted Navy "E" flag for quality and production of 
naval ordnance materials. 


representing Chicago; Lt. Com- 
mander W. R. Ignatius, Manito- 
woc, and Lt. Commander G. C. 
Weber, Chicago. 

The flag was received for the 
company by F. C. Howard, vice 
president, who pledged the Navy 
even greater production efforts 
in the future, with emphasis on 
quality and speed. He stated that 
the Howard firm, producers of 
non-ferrous castings for the past 
25 years, now is in virtually 100 
per cent war production. 

The colorful program was 
highlighted by the music from 
the U. S. Naval Training School 
Band, stationed on Municipal 
Pier, Chicago. Employees of the 
firm were represented on the 
speakers’ platform by the four 
oldest workers. 





Dimensions of Cast Iron Test 
Specimen Changed—The diam- 
eter of the cast iron tensile speci- 
men, contained in A.S.T.M. Spec- 
ifications A 48-41, for such speci- 
mens machined from _1.2-in. 
diameter bars, has been changed 
from 0.800-in. to 0.750-in. The 
change is said not to affect the 
strength test results and elimi- 
nates the tendency toward shoul- 
der breaks sometimes encount- 
ered in testing higher strength 
classes of irons with section of 
0.800-in. diameter. 





Get behind the voluntary War 
bond purchase program — “A 
Dime for Every Dollar Every 
Pay Day.” 
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NOTE: The following references to articles dealing with the many phases of 
the foundry industry, have been prepared by the staff of American Foundryman, 
from current technical and trade publications. 

hen copies of the complete articles are desired, photostat copies may be 
obtained from the Engineering Societies Library, 29 W. 39th Street, New York, 


New York. 


Aluminum Castings 
Porosity. (See Non-Ferrous.) 


Aluminum-Magnesium 
(See Non-Ferrous.) 


Blast Furnace 
Air CONDITIONED. (See Furnaces.) 


Bombs 
STEEL. (See Steel.) 


Cast Bronzes 
Tin ALTERNATIVES. (See Non-Ferrous.) 


Cast Iron 


CraNksHAFts. “The Manufacture of 
Crankshafts in High-Duty Cast Iron,” by 
E. M. Currie and R. B. Templeton, Foun- 
dry Trade Journal, vol. 66, No. 1332, 
February 26, 1942, pp.133-135, and vol. 
66, No. 1333, March 5, 1942, pp. 149-151. 
Object of the paper is to call the atten- 
tion of engineers and designers to the 
possibilities of substituting high-duty cast 
iron castings for steel forgings, and to 
present details of results obtained from 
experimental trials by engine builders, as 
well as results obtained by various manu- 
facturers in replacing steel forgings with 
castings in crankshaft production. Exten- 
sive research on the suitability of modern 
high-duty cast irons for crankshafts have 
been conducted by the authors, tending 
to show that such irons have certain 
physical properties which make them en- 
tirely suitable. Properties of cast iron of 
importance to crankshaft designers are 
given as: Tensile’ strength, fatigue 
strength, notch sensitivity, torsion strength, 
damping capacity, and wear resistance. 
The effect of design on these properties is 
given in detail. Foundry practice is 
stressed as of utmost importance, it being 
stated that most cast crankshaft failures 
have been due largely to some factor of 
design which could not be modified or 
was not modified to meet foundry recom- 
mendations, especially web design. In gen- 
eral, it is stated that the majority of 
cast crankshaft failures under test have 
been due to faulty web design. In the 
author’s opinion, developing a proper ap- 
preciation of “design strength” is the only 
means of improving the fatigue strength 
of cast crankshafts, and design based on 
these lines will simplify the metallurgical 
problem and insure sound castings. 

CupoLaA OPERATION. “Cupolas and Ma- 
terials,” by D. J. Reese, Canadian Metals 
and Metallurgical Industries, vol. 5, No. 
6, June 1942, pp. 160-163. Factors which 
experience shows are essential to out- 
standing cupola operation in cast iron 
melting are given and discussed: (1) Do 
not overemphasize importance of tuyeres; 
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(2) Proportion size of materials charged 
to cupola diameter, and use weights of 
fuel and metal charges based on reason- 
ing; (3) Be sure the charging gang and 
cupola tender have the right equipment 
and materials, properly placed; (4) 
There is no substitute for accurate weigh- 
ing of the coke charge; (5) Use correct 
weight fuel charge; (6) Weight of the 
coke charge depends on the actual fuel 
ratio and not the apparent fuel ratio; 
(7) Relationship between metal melting 
rate and air flow is important; (8) A 
melting rate of 25 lbs. per sq. ft. or over 
is better than a rate between 10 and 25 
Ibs.; (9) Method of tapping the cupola 
is important; (10) Metal may be altered 
in the ladle with ladle inoculants; (11) 
Metal should be transferred from the fur- 
nace to the mold in shortest practical time; 
(2) Molds should be filled as quickly as 
possible; (14) The insulating effect of a 
mold will have a bearing on the proper- 
ties of the iron. 


LADLE PREHEATING. (See Pouring Prac- 
tice.) 


Pressure Castincs. “Gating and Riser- 
ing for Pressure Work,’ by H. H. Jud- 
son, Canadian Metals and Metallurgical 
Industries, vol. 5, No. 5, May 1942, pp. 
143-144. Digest of paper dealing with 
elimination of risers in avoiding spongy 
or open-grained spots under risers in 
casting centrifugal pump casings and re- 
ciprocating pump cylinders and valve 
boxes. Castings weighed from 1000-2000 
Ibs., sections varying from 5% in. to 3% 
in. Spongy spots were encountered occa- 
sionally apparently as the result of molten 
metal purging back into the risers shortly 
after pouring was completed, when using 
hard, rigid dry sand molds. When risers 
were eliminated entirely, and flow-offs too 
small to provide any feeding action were 
employed, the spongy spots diasappeared. 
Details of the foundry practice used in 
making the pressure castings are given. 


Core 

Ovens. “Modernization of Core Bakiug 
Ovens,’ by Wm. J. Shore, Industrial 
Heating, vol. 9, No. 6, June 1942, pp. 
774, 777-781, 796. Today’s demand for 
better castings and uniform product, in 
the face of stricter specifications, calls for 
modern core baking practice. Moderniza- 
tion of a core oven in continuous use for 
over 50 years in a brass foundry is de- 
scribed. The oven measured 8x8x10 ft. 
inside, with three 9-in. brick sidewalls, 
sheet metal front doors lined with 2 in. 
of magnesia, and a roof of 2 in. cast iron 
slabs with a 5 in. layer of firebrick on 
top. First the ceiling and three walls 
were covered with 2 in. of insulating 
material. Gas heater was top installed, 





with recirculating fan to provide even 
distribution of heat throughout the oven, 
Excess air was discharged by static pres- 
sure through four bottom outlets. Temper- 
ature control was obtained by thermostat 
equipment in the exhaust stream, oven 
temperature being regulated between 350 


and 375°F. It is stated that the cost of 
converting old brick core ovens to modern 
types of fuel equipment and control should 
average about $1.50 per cu. ft. of oven 
area. A fair operating cost for fuel and 
electricity is given as 8c per hour, or 88c 
per daily batch. 


Cupola 
(See Cast Iron.) 
MoOlIsTURE CONTROL. (See Furnaces.) 


Furnaces 


Biast. “Air-Conditioned Blast,” Foun- 
dry Trade Journal, vol. 66, No. 1339, 
April 16, 1942, p. 250. Digest of article 
in Blast Furnace and Steel Plant by E. K. 
Miller describing a _ pre-compression 
chilled water system installed on a large 
blast furnace at the Aliquippa Works, 
Jones & Laughlin Steel Corp. Compara- 
tive data is presented on the control of 
moisture with and without blast condi- 
tioning. 


Gating and Risering 


PressuRE CaAstincs (See Cast Iron.) 


Hot Tears 
(See Steel.) 


Magnesium 
Attoys. (See Non-Ferrous.) 


Non-Ferrous 


ALUMINUM) CasTINGs. “Porosity ™ 
Aluminum Castings,” by William Wilson, 
Jr., The Metal Industry, vol. 60, No. 11, 
March 13, 1942, pp. 191-192. Causes and 
elimination of porosity frequently are not 
clearly understood. Experience with 
aluminum castings shows that causes 0! 
porosity are of four general types: Metal, 
gating, trapped air and gas, and shrink- 
age. A method of eliminating porosity 
in the metal is given. Porosity caused by 
improper gating is characterized by holes 
in various parts of the same casting. 
Remedies are given, involving considera 
ton of the size and shape of the casting, 
characteristics of the metal, and pouring 
temperature. Porosity caused by trapped 
air and gas in the mold is indicated by 
small holes in the cope side of the cast 
ing, and is directly associated with sand 
permeability, and venting. Shrinkage por 
osity is caused by variation in wall thick 
ness, insufficient feed to heavy sections, 
lack of pressure. It is advocated that por 
osity first be classified as being one of the 
four general types, the various elements 
that class then being studied for elimin* 
tion of the defect. 

ALUMINUM-MacnesiumM.  “4/uminut- 
Magnesium Alloys—Resistance to Chem- 
ical Attack,” by L. J. Benson and R. 5. 
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Mears, The Metal Industry, vol. 60, No. 
23, June 5, 1942, pp. 380-382. Aluminum- 
base alloys containing varying amounts 
of magnesium not only possess lightness 
inherent in both metals, but also show 
marked resistance to action of alkaline 
media. Following previous experiments 
on such alloys when. exposed to sodium 
carbonate solutions, the quthors present 
test data involving corrosion by solutions 
of sodium hydroxide and sulphuric acid, 
all tests being conducted at 31° C. (87.8° 
F.). Results showed that (a) solutions 
of sodium hydroxide or sulphuric acid 
below 0.1 per cent do not appreciably 
attack high purity aluminum and alumi- 
num-magnesium alloys; (b) with 4 per 
cent magnesium, aluminum-magnesium 
alloys are equally resistant to 0.1 and 1 
per cent sodium hydroxide as alloys con- 
taining less magnesium; (c) alloys with 
4 per cent magnesium are less resistant 
to 0.1 and 1 per cent sulphuric acid than 
alloys with less magnesium content; 
(d) addition of sodium dichromate to a 
10 per cent sulphuric acid accelerated 
attack somewhat, and similar addition to 
a sulphuric acid-sodium chloride solution 
increased acceleration of attack greatly. 


Macnesium Attoys. “The Alloys of 
Magnesium,” by F. A. Fox, The Metal 
Industry, vol. 60, No. 13, March 27, 1942, 
pp. 220, 223; vol. 60, No. 14, April 3, 
1942, pp. 239-241; and vol. 60, No. 15, 
April 10, 1942, pp. 260-262. Magnesium 
and its alloys are used for two general 
purposes today: (a) For engineering ap- 
plications where lightness or high specific 
tenacity is required, using alloys both in 
cast and wrought form; (b) For pyro- 
technic and similar uses, in solid or pow- 
der form, as for incendiary bombs, in 
England such alloys containing about 5 
per cent aluminum with small amounts 
of zinc and manganese. Specifications of 
commercial magnesium casting alloys 
used during the past 15 years are com- 
pared in tabular form, differences in me- 
chanical properties being examined in 
terms of British, German and American 
test bars. Physical properties are dis- 
cussed, including corrosion resistance, in- 
fluence of impurities, and soundness. Simi- 
lar data are tabulated for commercial 
magnesium wrought alloys suitable for 
sheet, extrusion and forging, and their 
heat treatment is discussed. Micro-struc- 
tural features of magnesium alloys are 
given, also data on surface protection, 
deep drawing, and machinability. Appli- 
cations of the alloys to aircraft, including 
German types of planes, are presented. 


Tix Conservation. “Tin Conservation 
—Alternatives to Tin in Cast Bronzes,’ 
Canadian Metals and Metallurgical In- 
dustries, vol. 5, No. 4, April 1942, pp. 
98-101, 107, 123. A symposium digesting 
information presented at a special A.S.M. 
meeting on tin substitutes, held March 23 
in Montreal, and an A.F.A. meeting held 
April 10 at Toronto. The tin emergency 
is outlined and possibilities discussed for 
the use of alternatives to tin in the tin 
bronzes, through use of tin-free bronzes 
such as the manganese bronzes, aluminum 
bronzes, and silicon bronzes. The use of 
nickel as a partial substitute for tin also 
IS discussed. 


Pouring Practice 


LapLe PREHEATING. “An Improved 
Method for Drying and _ Preheating 
Ladles,” Iron and Steel, vol. 15, No. 9, 
May 1942, pp. 272-273. Ladles usually are 
dried and preheated in one of several 
Ways: (1) By lighting a fire in the ladle; 
(2) inverting ladle over a fire; (3) lay- 
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ing ladle on its side and applying a gas 
or oil burner horizontally; (4) keeping 
ladle upright and applying a gas or oil 
burner vertically downward. Preheating 
equipment is described consisting of a 
flat shield covered on the inside with 
plastic refractory, which is lowered down 
in contact with the ladle top. The device 
is fired by producer gas (it is claimed 
equally applicable for oil firing), and is 
fitted with two ventilating chimneys. Suf- 
ficient air is supplied to the outer jacket 
to keep the flame down inside the ladle, 
intensity of flame being controlled by 
adjusting the central air supply. The 
method also has been applied to drying 
and preheating drum type bogies used for 
molten cast iron. 


Steel 


Bomss. “The Foundry Industry and 
Air Warfare,” Foundry Trade Journal, 
vol. 66, No. 1338, April 9, 1942, p. 229, 
and vol. 66, No. 1339. April 16, 1942, 
pp. 247-248. In the manufacture of aerial 
bombs in England, some are made fiat, 
some nose-up, others nose-down. This 
paper describes the manufacture of 500- 
Ib. bombs cast nose down by hand meth- 
ods, although the author states the prac- 
tice is suitable also for production work. 
A metal pattern is used, made in two 
parts of duralumin or the like, about 1 
in. thick. The corebox, made of the same 
material, is in three sections. The core 
barrel is made of 234 in. diameter mild 
steel tubing, perforated with 34 in. holes, 
wrapped with coarse straw rope, and 
fitted with a ferrule on the end. In the 
pouring operation, this ferrule becomes 
integral with the casting nose and is later 
machined out. Bombs are molded two at 
a time, cores being centered at the bottom 
by means of the ferrule on the core bar- 
rel, and a clay ring in the mold bottom. 
Feeding is by two horn runners. Although 
the bomb is a two-part job, it is three-part 
molded. The mold assembly is illustrated 
in Fig. 1, below. 


Hor Tears. “Tearing in Castings—In- 
fluence of Mold Friction,” by Prof. J. H. 
Andrew and H. T. Protheroe, Jron and 
Steel, vol. 15, No. 10, May 14, 1942, pp. 
315-318. Hot tearing is usually attributed 
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Fig. |—Details of mold assembly in English 

foundry for casting two 500-pound aerial 

bombs, cast nose-down. Three core boxes 

are used, two for the bottom half, one for 

the top half. The. assembly shows method 

of centering and setting cores, feeding 
head, and horn runners. 


to the resistance offered by the sand to 
the contraction of the casting, with the 
result that such methods as digging sand 
away from runners and feeder heads, and 
collapsible cores, are employed. Data are 
given on a large number of tests which 
indicate that hot tearing is due rather to 
the resistance offered to contraction by 
the bulk of sand than to the nature of the 
sand. When steel castings are stripped 
from the mold a thin layer of burned 
sand is observed between the face of the 
casting and the main body of sand, this 
layer being very friable and easily re- 
moved. Since this sand has no strength, 
it is considered unlikely that it offers any 
resistance to the contractional movement 
of the casting. It is felt that the temper- 
ature at the crucial moment during con- 
traction will decide where the casting 
tears, and in every test this was in the 
hottest region, near the runner. As to 
temperature, data indicated that tearing 
occurs somewhere near the solidification 
temperature. It is shown that, provided 
one runner is set at a sloping angle, hot 
tearing will not occur. 


LADLE PREHEATING. (See Pouring Prac- 
tice.) 


TEMPERATURE MEASUREMENTS. “Liguid 
Steel Temperatures,’ Foundry Trade 
Journal, vol. 66, No. 1335, March 19, 1942, 
pp. 183-184, and vol. 66, No. 1336, April 
2, 1942, pp. 207-208. Extracts from third 
report of the .-Liquid Steel Temperature 
Sub-Committee of the Committee on Het- 
erogeneity of Steel Ingots, British Iron 
and Steel Institute, covering work carried 
out in Shefheld during past two years on 
the quick-immersion technique’ for meas- 
uring temperature of liquid steel by means 
of a platinum thermocouple. Report is 
divided into two sections. Sec. I presents 
general comments on design of the quick- 
immersion thermocouple, temperature dis- 
tribution and control in furnace and ladle, 
emissivity and optical pyrometry, and an 
outline of the sub-committee’s program of 
research. Sec. II describes recent experi- 
mental work with the quick-immersion 
thermocouple in several steel plants, cov- 
ering apparatus for large open-hearth and 
electric furnaces, and apparatus for ladle 
and trough. 


Testing 


STEEL TEMPERATURE. (See Steel.) 


Wear. “Automatic Autographic Wear- 
Measuring Device,’ by C. W. Muhlen- 
bruch, Mechanical Engineering, vol. 64, 
No. 4, April 1942, pp. 289-290. In mak- 
ing comparative wear tests of bearing 
materials under similar conditions of pres- 
sure, lubrication, velocity, surface finish, 
and other complex and numerous variables 
encountered in such tests, the amount of 
specimen material displaced by wear or 
plastic flow may be obtained by measuring 
the deflection of a combination loading 
arm and “wear” magnifying lever, or by 
removing the specimen from its holder 
and noting the change in thickness. Read- 
ings are taken at regular intervals of time 
to give one form of wear-time relation- 
ship. Description is given of an appar- 
atus which automatically produces such 
a displacement-time diagram with results 
that vary from measured values by a 
maximum of 4 per cent. 


Tin 

CoNSERVATION. (See Non-Ferrous.) 
Tin Bronzes 

Tin Conservation. (See Non-Ferrous.) 
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Wherever Castings Are Cored ... Use the New 
A. F. A. CORE BOOK 


Here is a book the foundry industry has long needed . . . “Modern Core Practices and Theories,” 
by H. W. Dietert, the first book ever published dealing exclusively with the production and use of cones 
in the foundry. Much of the information it contains has never before been published in any text or 
manual, and no book dealing with control of casting processes was ever introduced at a more opportune 
time. The author, H. W. Dietert, is an internationally known authority on sand problems, and over 100 
practical foundry authorities contributed to the information it contains. Its 532 pages include nearly 300 
photographs, charts and sketches; 78 tables of pertinent data, an extensive bibliography, and a complete 
cross-index of subject matter. In it the entire coremaking operation is 
carried through from materials and mining methods to final setting of the 
core in the mold. Some idea of the wealth of information in the new A.F.A, 
Core Book can be gained from a few of the chapter headings shown below. 


15 REASONS WHY 
the New CORE BOOK Is ESSENTIAL 


CORE SANDS. Core sand deposits in the Eastern, Southern, Middle Western and 
Western states, and their possibilities for foundry use. Why core sands should be 
bought on analysis. 


CORE BINDERS. Properties of good binders and their applications. Core binder 
materials and their desirable characteristics. What qualities a good binder shoud 
have and how they work in the shop. 


CORE OILS. Types of oils suitable for coremaking. 
CORE MIXTURES. What a good core mixture should do; conditions an ideal core 


mixture should meet. Typical mixtures involving various types of binders as used 
in Steel, Malleable, Gray Iron, Brass, Aluminum and Magnesium foundries. 


STORAGE AND CONDITIONING. Up-to-date information for both mechanized 


and non-mechanized foundries. 
CORE MIXING. Directions for mixing, and mixing equipment of today. 


CORE MAKING. Modern methods and equipment for coremaking. The use of arbors, 
plates and rods in both production and jobbing shops. 


CORE BAKING. Modern core baking practice. Core ovens and their control. 
FINISHING, CLEANING, HANDLING, SIZING, ASSEMBLY. Pertinent infor- 


mation on all phases of coremaking. 
CORE COATINGS. As used in modern Steel and Non-Ferrous foundries. 
TESTING. Methods of determining properties of cores, core mixtures and core binders. 


CORE SETTING. The use of various types of chaplets and proper methods of setting 
cores in the mold. 


SHAKEOUT AND RECLAMATION. The importance and economy of reclaiming sand. 


CORE COSTS. Factors influencing the cost of cores, and items involved for various 
types of foundries. 


DEFECTS CAUSED BY FAULTY CORES. How to avoid defects due to cores, in 


core making and inspection work. 


"MODERN CORE PRACTICES AND THEORIES"—FOR EVERY FOUNDRY 





AMERICAN FOUNDRYMEN’S ASSOCIATION MAIL THIS COUPON TODAY 
222 West Adams St., Chicago, Ill. 
Gentlemen: 

Please send me ............ number of copies of the new A.F.A. publication on core making 


and use, “Modern Core Practices and Theories,” by H. W. Dietert. 


A SPO i ee ee eee ee 

CAG eka eke Soe en se ec ae ee + gh ee eee i dies J. wb imei 

de eee bE ES ww 5 'o oe ee Kee © i at.6 vin eee eewds s Chee Cee e's State .....45-- am 
I enclose [] Check [] Money Order [] Cash for $........... to cover cost. 


(Price of A.F.A. Core Book—$5.00 to Members, $8.00 to Non-Members ) 





